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[57] ABSTRACT 

A tamper-proof container closure which has a tear strip 
concentric with the dependent side walls of the cap. 
The tear strip which is spaced apart from the cap side 
walls is connected to the side walls by frangible radial 
connections. The tear strip is adapted to seat on a shoul- 
der of the container on which the cap is fitted and the 
closure can only be removed from the container by first 
removing the tear strip. 

3 Claims, 6 Drawing Figures 
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The closure 11 includes a top portion and a depen- 
TAMPER-PROOF CONTAINER dent side wall portion and an outer wall portion 12 

connected to the side wall portion by severable con- 
This invention relates to tamper-proof closures for necting links 13. 
containers, particularly for plastic containers for liquid 5 The closure 11 incorporates a flange 15 dependent 
foodstuffs. from its top portion and concentric with the first side 

Tamper-proof closures are required to ensure that wall portion such that the lip of the opening of the 
consumers can readily identify if the closure or cap of a container to which closure 11 is applied is wedged be- 
container has been opened. Generally, such closures tween the flange 15 and the first dependent wall por- 
cannot be removed from the container unless a portion 10 tion - 

of the cap is torn or removed. Prior designs of tamper- Th* side wal1 portion of the closure 11 also includes 
proof caps, although achieving the above objects, have m internal beading which seats below the correspond- 
proved difficult to use insofar as positioning the cap in 8 U P portion of the container. The outer wall 12 seats 
onto the container is concerned. Also, prior art tamper- on thc outer periphery of the corresponding shoulder of 
proof closures have tended to be complex in shape so 15 the , c ° n T ^ in 5 r shown m *}°\ B - 
that expensive production methods were involved in 1x1 * 1G ' 6 ! ™ outc ' wal1 12 1S discontinuous due to 
producing them. £ a P wn ich enables the wall strip 12 to be grasped and 

It is an object of this invention to provide a simple amoved from the closure so that the closure 11 can be 
closure for containers which can be applied by conven- removed from the container. The connecting links can 
tional cap applicators and produces by simple injection 20 * by engaging the upper edge of the wall 

moulding techniques. P° nion 12 and flexlD « downwards. Standard cap appli- 

To this end, the present invention provides a tamper- cators can be used to fit the caps to the containers and 
proof container comprising a container body having a a ■g 8 "** deigned applicator is not required, 
neck portion, said neck portion incorporating an open- # . From *J above '. lt tha y h f Present inven- 
ing, aVeripheraJ Hp abouYsaid opening, a recessed £r- 25 * on P r ? v, H d ^ 8 um ^ ue tamr^-proof closure which is 
lion below said lip, and a shouldVr portion forming Ae ^ ^ easy 10 ^ e f rov,dm « * e 

b r of f d^ cIT^ 
of said lip; and a closure for said container body com- ^ ^q^^ 
prising a top portion adapted to cover said opening, a j claim* 

first dependent side wdl portion adapted to extend over 30 L A tamper-proof container comprising a container 
said lip, a beading on said side iwaU portions adapted t o ^ havin a neck portion, said neck portion incorpo- 
seat in said recess and a second wall portion detachably m{ m opening> a peripheral lip about said openin&a 
secured to said first side wall, spaced therefrom and recessed portion below said up and a shoulder portion 
concentric therewith, said second wall portion seating forming ^ base 0 f said recess and extending beyond 
on said shoulder portiooThe container closure is a snap 35 ^ extremity of said lip; and a closure for said container 
fit onto the container. The presence of the outer wall b^y comprising a top portion adapted to cover said 
portion seated on the shoulder of the container renders opening, a first dependent side wall portion adapted to 
it impossible, to remove the closure without rupturing extend over said Up, a flange dependent from said top 
the severable collections between the dependent side portion and concentric with and radially spaced from 
wall and the outer wall portion. Generally, the connec- 40 said first wall portion such that said lip of said opening 
tion can be broken by flexing the outer wall portion. of said container is wedged between said flange and said 

One advantage of this invention is that the cap can be firs t dependent wall portion, a beading on said sidewall 
applied as a snap-on cap on lightweight plastic bottles portions adapted to seat in said recess and a second wall 
using a so-called "Ford Capping Station" that is stan- substantially encircling said first wall and having a por- 
dard on many conventional high speed rotary dairy and 45 tion detachably secured to said first side wall, radially 
juice filling lines where an aluminum foil cap is usually spaced therefrom and concentric therewith, said second 
applied. The relatively simple design of the closures of wa ll portion seating on said shoulder portion, 
the present invention makes the production costs there- £ A container as claimed in claim 1, in which said 
for less than other alternatives known in the art second wall portion is discontinuous. 

Another advantage of the cap design of this invention 50 3. a closure for use with a tamper-proof container 
is that the caps do not nest within one another during having a body with a neck portion, said neck portion 
automatic feeding of the caps prior to their being placed incorporating an opening, a peripheral Up about said 
onto the filled bottles. If nesting occurs, difficulty is opening, a recessed portion below said lip and a shoul- 
encountered in separating the caps and this can lead to der portion forming the base of said recess and extend* 
loss of production time during the filling of the bottles. 55 ing beyond the extremity of said lip; said closure com- 

A preferred form of the invention is shown in the prising a top portion adapted to cover said opening, a 
attached drawings. first dependent side wall portion adapted to extend over 

FIG. 1 is a perspective view from above of a closure said lip, a flange dependent from said top portion and 
cap for a plastic cream bottle. concentric with and radially spaced from said first wall 

FIG. 2 is a perspective view from below of such a 60 portion such that said lip of said opening of said con- 
cap, tainer is wedged between said flange and said first de- 

F1G. 3 is a plan view of the closure cap from above. pendent wall portion, a beading on said sidewall por- 

FIG. 4 is an underneath plan view of the cap. tions adapted to seat in said recess and a second wall 

FIG. 5 is an enlarged cross sectional view of the cap substantially encircling said first wall and having a por- 
attached to a container (which is shown by dotted 65 tion detachably secured to said first side wall, radially 
lines); and spaced therefrom and concentric therewith, said second 

FIG. 6 is a perspective view of a variation to the wall portion seating on said shoulder portion, 
present invention. * • * * ♦ 



07/17/2003, EAST Version: 1.03.0002 



United States Patent m 

Bosl et al. 



iWlllllUI 

US006116444A 
[ii] Patent Number: 6,116,444 
[45] Date of Patent: Sep. 12, 2000 



[54] PLASTIC CLOSURE CAP 

[75] Inventors: Udo Bosl, Eimeldingen; Michael 
Kirchgessner, Egringen, both of 
Germany 

[73] Assignee: Crown Cork AG, Reinach, Switzerland 
[21] Appl. No.: 08/981,047 
[22] PCT Filed: Jun. 4, 1996 
[86] PCT No.: PCT/CH96/00211 

§ 371 Date: Feb. 23, 1998 

§ 102(e) Date: Feb. 23, 1998 
[87] PCT Pub. No.: WO97/00210 

PCT Pub. Date: Jan. 3, 1997 

[30] Foreign Application Priority Data 

Jun. 15, 1995 [CH] Switzerland 1769/95 

[51] Int. CI. 7 B65D 39/00 

[52] U.S. CI 215/253; 215/275; 215/305 

[58] Field of Search 215/253, 295, 

215/305 

[56] References Cited 

U.S. PATENT DOCUMENTS 
3,462,035 8/1969 Grussen . 




3,589,543 6/1971 Weigand 215/253 X 

3,858,742 1/1975 Grussen 215/253 

3,866,784 2/1975 Beck. 

3,899,097 8/1975 Aichinger . 

4,230,229 10A980 Crisci . 

4,534,481 8/1985 Summers et al. . 



FOREIGN PATENT DOCUMENTS 



1 604 276 
1 782 059 
529 022 
553 696 
2 097 768A 
WO 93/21080 



10/1971 
1/1972 

11/1972 
9/1974 

11/1982 

10/1993 



France . 
Germany . 
Switzerland . 
Switzerland . 
United Kingdom . 
WIPO. 



Primary Examiner—* Stephen K. Cronin 

Attorney, Agent, or Firm— Woodcock Washburn Kurtz 

Mackiewicz & Norris LLP 



[57] 



ABSTRACT 



A closure cap for closure of containers possesses a closure 
base (2), a wall (3), and a pull-off ring (7). The pull-of ring 
is connected to the wall (3) at connecting points (8). In order 
to open the closure cap, a force is exerted onto the pull-off 
ring (7), by which means two vertical frangible lines (9) 
lying adjacent to the connecting points (8) will be destroyed. 
As a result, an area of the wall (3) can be bent outwards and 
opening of the closure cap will be facilitated. 

10 Claims, 4 Drawing Sheets 
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PLASTIC CLOSURE CAP the closure cap, a pull-off ring is provided, said ring being 

connected to the edge area of the wall at at least one, 

BACKGROUND OF THE INVENTION preferably however two connecting points, said edge area 

1 Field of the Invention bein S able t0 be P laced U P° D the ^^intr opening. The 

^ . , . , •,. 5 pull-off ring runs concentrically to and surrounds the wall, 

TTk invention concerns aplastic closure cap according to and cafl ^ or also ended , Q ordef t0 

the preamble to claim 1. These types of closure caps are ^ ^ ocedure of the closure lhe wall 

mainly used for the closure of containers, and in particular fc provided ^ ffangible ^ ^ fraQgible lines ^ 

of bottles with liquid contents. vertically from the edge area of the wall upwards towards 

2. Description of Related Art 10 the closure base, and are arranged adjacently to the con- 

If the closure cap is used on containers with beverages necting points between the pull-off ring and the wall, 

containing carbon dioxide, the closure cap must under In order to open the closure cap, the pull-off ring is bent 

certain conditions also remain reliably in contact with the upwards and, with a pull of the finger, a force is exerted onto 

container mouth under considerable gas pressure. For this mc connecting points between the pull-off ring and the wall, 

reason, retaining means are anticipated on the countainer is Through the proximity to the frangible lines, and by means 

mouth and on the inner side of the closure cap by which 0 f tnc connection in the edge area of the wall, the pull-off 

means the closure cap can engage with the container mouth. [ s connected in an optimal way to the wall. As a result, 

As a result, however, intentional manual removal of the mc f orce applied to the closure cap in order to open it can 

closure cap will also be hindered. In order to solve this DC exploited to the maximum. The opening force is directly 

problem, various suggestions are known. 20 applied to the frangible lines by the pull-off ring, by which 

For example, CH-PS-529 022 shows a plastic closure cap means said frangible lines can tear open easily. The closure 

provided with a strap engaging around the outer wall, by can then be removed with a slight application of force, 

which means the closure cap can be withdrawn from the fa additional reduction of the applied force required to 

container mouth under the exertion of force. 0 pen j s attained in that the frangible lines are led approxi- 

CH-PS-553 696 shows a closure cap which, on its casing, 25 mately vertically from the edge area of the wall to beyond 

is provided with a press lug and frangible points. The closure the innermost point of the retaining bead. When the fran- 

cap can be removed by means of depressing the press lug. gible lines tear open, as a result a portion of the retaining 

Through the extertion of pressure on the press lug, the bead will break away, and will no longer be in engagement 

frangible points will sever, permitting the retention element with the container mouth retaining elements. Additionally, 

to be overcome more easily. Apart from that, severed fran- 30 torn frangible lines will display prior opening of the closure 

gible points will reveal unauthorized opening of the con- cap, and will thus have the anti-tamper function of assuring 

tainer. originality. 

DE-DO-1 782 059 shows a plastic closure cap which is In a particularly preferred embodiment, the pull-off ring is 

provided with a pull-off ring and integrated zones of weak- ^ connected to the wall at two connecting points. By means of 

ness on the cap casing. If, in order to open the closure, a such a construction, the force imparted onto the closure cap 

force is applied to the pull-off ring, the said zones of by the pull-off ring will take effect exactly on the frangible 

weakness will break, by which means opening of the closure lines, said frangible lines being arranged adjacent to both 

cap will be facilitated. The closure cap retaining elements these connecting points. 

possess additional sections of less thickness and if necessary ^ i n a further preferred embodiment, the pull-off ring, 

also perforations, in order to impart increased flexibility to notwithstanding the fixed connecting points, is additionally 

the cap. connected with one or more frangible bridges to the edge 

However, all these closure caps suffer various disadvan- area of the wall. As a result, the pull-off ring will be held in 

tages: either considerable force will still be required in order position. For example, during transport, interlocking and 

to open the cap, or the closure is so elastic that it can easily 45 fouling of the pull-off ring and inadvertent opening of the 

be ejected from the container mouth by the internal pressure. closure will be avoided. On the other hand, such frangible 

On the one hand, with solutions that recommend press bridges will also serve as assurance of originality. In order 

elements or press lugs, the disadvantage is that only a to open the closure cap, the pull-off ring must be separated 

relatively short lever arm can be created; on the other hand, from the wall and pulled upwards. 

the zones of weakness on the lower skirt edge are restricted, 5Q jh e pu U-off ring can be formed as an open-ended ring, 

so that breaking of these zones of weakness will not facili- extending as an annular sector from one connecting point to 

tate opening to ajiyjlegree. another around the wall. As a result of the pull-off ring 

The^object of the i nvention is thus to a v oid th e disadvan-/ terminating in the area of the connecting points, an optimal 
c ^i^^^^^^^^^^^^^^^^^^^^^^^^^W^ ^ transfer of the force from the pull-off ring onto the wall will 
IcK^fi^^^^M^^c&p'^^bcv&T&gQS *containingTCu 2 jss be attained. However, a ring formed to be continuous will 
^hjeh*caiE mouth with the also be advantageous, said ring being connected to the wall 
lei^tyt5o^ibl^ the closure by one or more connecting points. Also, with such a con- 
cap shall alsdldisplay initial opening of the container, tinuous pull-off ring, mainly the risk of interlocking and 

fouling of the closure caps of a plurality of containers will 

BRIEF SUMMARY OF THE INVENTION 6Q also £ feduccd 

According to the invention, this object is primarily ful- Preferably, me retaining bead running around the inside of 

filled according to the characterizing section of claim 1. the wall possesses one or more vertical interruptions. The 

The closure cap possesses a cap base and a cylindrical retaining bead is thus divided into a plurality of sections, and 

wall connected to said base. A retaining bead is provided on this imparts an additional flexibility to the closure cap. This 

the inside of the cylindrical wall, said retaining bead being 65 is primarily advantageous during the opening procedure, 

able to be brought into engagement with the retaining Preferably, two of the said interruptions are arranged in such 

elements in the area of the container mouth. In order to open a way that the vertical frangible lines cross the retaining 
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bead in the area of the interruptions. If, on opening of the 
closure, the wall is torn open in the area lying between the 
frangible lines, a segment of the wall will be folded upwards, 
said segment carrying a section of the retaining bead. This 
section is thus no longer in engagement with the retaining 
elements of the container, by which means there will be a 
clear reduction in the force required to open the closure. 

The vertical frangible lines can be applied to both the 
inside and the outside of the wall. With that, the frangible 
lines are preferably designed as weaknesses in the wall 
material. 

In a further embodiment, a horizontal hinge is arranged in 
the wall above the frangible lines, said hinge running 
between the frangible lines arranged adjacent to the con- 
necting point or points. As a result, folding up of the wall 
area between frangible lines will be facilitated, said area 
preferably containing a section of the retaining bead. The 
hinge can take the form of a weakening of the material. With 
that, the wall must be formed to be thicker in the area of the 
hinge than in the area of the frangible lines so that, on 
opening, the entire wall segment is not torn out of the wall. 

A closure cap with optimal properties will result if the 
aforesaid embodiments are also provided with sealing ele- 
ments in the area of the closure cap base and/or the wall. As 
sealing elements, sealing lips running concentrically to the 
wall are suitable, said sealing lips resting against the inner 
or outer surface of the container mouth. 

The invention is more closely described using the follow- 
ing embodiments and with the aid of the drawings: namely, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 a side view of a closure cap according to the 
invention, with a partial cross section, 

FIG. 2 a view of the wall section seen at an enlarged scale 
from within the closure cap, 

FIG. 3 a closure cap from below, 

FIG. 4 a schematic representation of a closure cap during 
the opening procedure, 

FIGS. 5 to 7 views from below of related embodiments of 
the invention, and 

FIGS. 8 and 9 a cross section of a closure cap section in 
the area of the connecting points. 

DETAILED DESCRIPTION OF THE 
INVENTION 

According to FIG. 1, a closure cap possesses a circular 
disc-shaped closure base 2 and a cylindrical wall 3 abutting 
the edge of said closure base 2. In an attachment area 4, the 
wall 3 is provided with a means of attaching the closure cap 
1 to a container mouth. A retaining bead 5 serves as an 
attachment means, said retaining bead being annular and 
pointing radially inwards, and running around the inside of 
the wall 3. On its surface lying at the radially innermost 
point, the retaining bead 5 possesses a retaining area 13, said 
retaining area engaging with the retaining elements of the 
container mouth. 

A pull-off ring 7 is connected at two connecting points 8 
to the edge area 10 of the wall 3, said edge area oriented 
away from the closure base 2. The pull-off ring 7 is not 
completely continuous, and runs around the wall concentri- 
cally to said wall, and thus extends around an annular sector 
of preferably at least 270°. This means that both the con- 
necting points 8 are arranged on the wall adjacent to one 
another. Apart from that, frangible lines 9 are provided in the 



16,444 

4 

wall 3, said frangible lines extending from the edge section 
10 of the wall 3 approximately vertically towards the closure 
base 2 and beyond the retaining area 13 of the retaining bead 
5. The frangible lines 9 are arranged adjacently to the 

5 connecting points 8 so that the force imparted by the pull-off 
ring 7 on opening the closure cap 1 is transferred onto the 
wall 3 in the area of the frangible lines 9 in an optimal way. 
In order to open the closure cap 1, the pull-off ring 7 is pulled 
upwards and rotated about the connecting points 8 in such a 

to way that the wall 3 is no longer surrounded by the pull-off 
ring 7. By exerting a pulling force onto the pull-off ring 7, 
both frangible lines 9 will be destroyed and an area of the 
wall 3 will be released. The closure cap 1 is now no longer 
engaged with the entire retaining bead 5 with the retaining 

15 elements in the area of the container mouth, and can thus 
easily be removed. 

In FIG. 2, it can be seen how the wall 3 of the closure cap 
1 of a particular embodiment is constructed in the area of 
both connecting points. The pull-off ring 7 and both the 

20 connecting points 8 lie on the outside of the wall and are 
suggested in FIG. 2. Both the connecting points 8 lie in the 
area between the outer defining lines of both frangible lines 
9. In order to optimise the transfer of force from the pull -off 
ring 7 to the frangible lines 9, the connecting points 8 can 

25 extend over the inner defining lines of the frangible lines 9 
into the area of the frangible lines 9. Although only shown 
in FIG. 2, such an arrangement is advantageous for all other 
embodiments. 

The retaining bead 5 is divided up by interruptions 14 in 

30 this embodiment, by which means individual sections of the 
retaining bead 5 will result. One section lies in the area of 
the wall that is defined by both the frangible lines 9. Both the 
frangible lines 9 commence in the edge area 10 of the wall 
3 and extend vertically upwards and beyond the retaining 

35 area 13 of the retaining bead 5. In order to increase the 
flexibility of the area formed by both the vertical frangible 
lines, a hinge 15 running horizontally is provided in the wall 
3 at the end of the frangible lines 9. The hinge 15 is formed 
as a slight weakening of the material in the wall 3. On 

40 opening the closure, the area defined by both the vertical 
frangible lines 9 is broken away from the wall 3 and can be 
easily folded around the hinge 15, as shown in FIG. 4. 
FIG. 3 shows a view of an embodiment of a closure cap 

45 1 with which, additional to the firm connections at the 
connecting points 8, the pull-off ring 7 is connected to the 
wall at its edge area 10 by means of frangible bridges 11. A 
sealing element in the form of a sealing lip 6 running 
concentrically to the wall 3 is arranged on the closure base 

50 2. The vertical frangible lines are formed as a thinning of the 
material on the inside of the wall 3. Both the arrows F 
signify where the force is imparted to the wall 3 if the 
closure cap 1 is opened by pulling on the pull-off ring 7. 
FIG. 4 shows how a closure cap 1 is opened by pulling the 

55 pull-off ring 7 in the direction K. With that, the pull-off ring 

7 becomes gently bent in the area of the connecting points 

8 and the portion of the wall 3 lying between two vertical 
frangible lines 9 is folded outwards. The hinge 15, provided 
between both the vertical frangible lines 9 and running 

60 horizontally on the wall, facilitates the bending over of the 
area torn out of the wall 3. The frangible lines 9 run towards 
the closure base sufficiently far that a section of the retaining 
bead 5 or at least of the retaining area 13 is contained in the 
area folded out of the wall 3. 

65 FIG. 5 shows a further embodiment of a closure cap with 
which the pull-off ring 3 forms a continuous ring. The ring 
is connected to the edge area 10 of the wall 3 at a single 
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connecting point 8. Both the vertical frangible lines 9 are 
arranged to border on the connecting point 8 and formed as 
a thinning of the wall 3 on its inside. The retaining bead 5 
is divided into a plurality of sections by interruptions 14. 

FIG. 6 shows a closure cap that differs from the embodi- 
ment shown in FIG. 5 in that the continuous pull-off ring 7 
is connected by two connecting points 8 to the edge area 10 
of the wall 3. 

FIG. 7 shows an embodiment with which the vertical 
frangible lines 9 are formed as a thinning of the wall 3 on its 
outside, and with which the retaining bead 5 runs uniformly. 
The two arrows F indicate how the force, exerted from the 
pull-off ring 7 onto the wall 3 when tearing off the closure 
cap 1, acts upon the area of the frangible lines 9. 

FIGS. 8 and 9 show possible designs for the connecting 
points 8. FIG. 8 shows connecting points 8 which extend 
from the edge area 10 of the wall 3 downwards. The pull-off 
ring 7 is as a result arranged somewhat below the wall 3. On 
the inside of the wall 3, the retaining area 13 of the retaining 
bead 5 is shown. 

The pull-off ring 7 can, however, also be connected to the 
wall 3 with connecting points 8, said connecting points 
extending horizontally and radially outwards from the edge 
area 10 of the wall 3. In the embodiment according to FIG. 
9, the lower edge of the pull-off ring 7 thusjiejy ^ 
plane as the edge area 10jtfJthejwaU_3.!^ it? 
,can also'bc^seen tfiaUhe axial stre tchirig of the pulljgjl ring 

i (that the forccap^^ 
to tbffiyeffi^^ 
We claim: 

1. A plastic closure cap for a container having radially 
protruding retaining elements for the affixing of said closure 
cap, the closure cap comprising a closure base and a 
cylindrical wall abutting said closure base, and a pull-off 
ring, the wall having a edge area that is oriented away from 
the closure base, said wall being engageable with the con- 
tainer opening and having a substantially annular attachment 
area with at least one radially inwardly aligned retaining 
bead having a rataining area, the retaining area of said bead 
determining a free inside diameter of the closure cap, 
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said cap further comprising at least two substantially 

vertical frangible lines being provided in the wall: 
the pull-off ring extending at least partially and substan- 
tially concentrically around the wall and being con- 
nected with the wall at least one connecting point, 
the pull-off ring acting upon the edge area of the wall and 
the vertical frangible lines lying adjacent to the at least 
one connecting points, such that the vertical frangible 
10 lines extend from the edge area of the wall approxi- 
mately vertically towards the cap base and terminate in 
an area between the retaining area and the closure base, 
the retaining bead having more than two interruptions, 
two of which are arranged such that they cross the 
15 frangible lines. 

2. closure cap according to claim 1, characterized in that 
there are two connecting points. 

3. A closure cap according to claim 1, characterized in that 
the pull-ofl ring is connected with the edge area of the wall 

20 by at least one frangible bridge. 

4. A closure cap according to claim 1, characterized in that 
the pull-off ring is a continuous ring. 

5. A closure cap according to claim 2, characterized in that 
the pull-off ring extends from one connecting point to the 

25 other connecting point in a sector of at least 270°. 

6. A closure cap according to claim 1, characterized in that 
the vertical frangible lines are provided on an inner surface 
of the wall. 

7. A closure cap according to claim 1, characterized in that 
30 the vertical frangible lines are provided on an outer surface 

of the wall. 

8. A closure cap according to claim 1, characterized in that 
the vertical frangible lines are formed by weakening mate- 
rial of the wall. 

35 9. A closure cap according to claim 1, characterized in that 
a horizontal hinge is provided in the wall, said hinge 
extending between ends of two frangible lines, said ends 
being oriented towards the closure base. 

10. A closure cap according to claim 1, characterized in 

40 that at least one sealing lip running concentrically to the wall 
is provided on the closure base and/or the wall. 

* * * * * 
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[57] ABSTRACT 

The resin cap of this invention comprises a cap proper 
provided with a skirt portion and a continuous ring member 
provided so as to cover the outer surface of the skirt portion 
of the cap proper. A plurality of axially extending cuts are 
circumferentially spaced in the skirt portion of the cap 
proper, and the skirt portion of the cap proper and the 
ring-like member are separated via a cutting surface, but are 
integrally formed via a plurality of frangible bridge portions 
or connecting portions upwardly or downwardly of the 
cutting surface. The outer surface of the skirt portion of the 
cap proper and the inner surface of the ring-like member are 
intimately adhered at a portion of the cutting surface. This 
cap can farm a sealing structure having sealing reliability, 
and can be opened without using any particular tool. 
Furthermore, it has excellent tamper-evident characteristics. 

15 Claims, 10 Drawing Sheets 




07/17/2003, EAST Version: 1.03.0002 



U.S. Patent jun.9, 1998 sheet i of io 5,762,217 

FIG. I 




07/17/2003, EAST Version: 1.03.0002 



U.S. Patent jun. 9, 1998 sheet 2 of io 5,762,217 

FIG. 3 





07/17/2003, EAST Version: 1.03.0002 



U.S. Patent jun. 9, 1998 sheet 3 of 10 5,762,217 

F I G. 5 




4 



F I G. 6 




07/17/2003, EAST Version: 1.03.0002 



U.S. Patent Jim. % ms sheet 4 of 10 5,762,217 

FIG. 7 





07/17/2003, EAST Version: 1.03.0002 



U.S. Patent 



Jun. 9, 1998 Sheet 5 of 10 



5,762,217 





07/17/2003, EAST Version: 1.03.0002 



U.S. Patent jun. % ms sheet 6 of 10 5,762,217 

FIG. I I 



/2 




07/17/2003, EAST Version: 1.03.0002 



U.S. Patent Jun. 9, 1998 Sheet 7 of 10 



5,762,217 



F I G. 1 3 




07/17/2003, EAST Version: 1.03.0002 



U.S. Patent jun. 9, 1998 Sheet 8 of io 5,762,217 



F IG. 15 




07/17/2003, EAST Version: 1.03.0002 



UJS. Patent Jun.», 1998 Sheet 9 of 10 5,762,217 



FIG. 18 




07/17/2003, EAST Version: 1.03.0002 



U.S. Patent jun. 9, 1998 Sheet io of io 5,762,217 

FIG. 20 




07/17/2003, EAST Version: 1.03.0002 



5,762,217 

1 2 

RESIN CAP ring-like member is removed at the time of opening the cap, 

the skirt portion can be easily removed from the month 

BACKGROUND OF THE INVENTION portion of the container, and in addition, the ring-like 

member has tamper-evident characteristics. 

1. [Held of the Invention] 5 According to the present invention, there is providedacap 
The present invention relates to a resin cap having excel- made from resin which comprises a cap proper comprising 

lent sealing reliability and can openabiUty, and more a top panel and a skirt having a protrusion engaging with a 

specifically, to a resin cap which can form reliable sealing mouth of a vessel at an interface thereof, and a ring member 

and can be easily and exactly opened and has tamper-evident farmed integrally with the cap proper so as to cover an outer 

fTE) characteristics. 10 surface of the skirt, wherein a plurality of slits elongating in 

2. [Description of the Prior Art] an axial ^tioa are provided in the skirt at an interval into 
1 *~ a circumferential direction, the skirt and the ring member are 

Since a resin cap can be integrally molded, and has separated by cutting faces but interconnected with a plurality 

excellent moldability and flexibility, it can be fixed to a 0 f frangible bridges, if necessary, and with a hinge, and an 

mouth portion of a container by a stopping operation and has outer surface of the skirt and an inner surface of the ring 

been used heretofore in various forms. 13 member are closely contacted with each other at the cutting 

Various resin caps which have excellent sealability, can be portion, 

easily removed from the mouth portion of the container In the present invention, an opening tab is preferably 

without using tools, and have excellent open ability have formed in a part of the ring-like member, 

been proposed. For example, Japanese Patent Publication The skirt portion of the cap proper and the ring member 

No. 10555/1976 describes an unfair act-preventing closure 20 are preferably formed by injection- or concession molding 

composed of a synthetic resin having a handle on the outer them integrally, thereafter making a cut by a cutter between 

surface of a skirt wall. The handle of this closure is spaced the two to separate a portion excluding a bridge portion or 

from an outer circumferential surface of the skirt wall and further a connecting portion. 

surrounding it It is not a complete ring but arcuate and its 0 f the present invention is composed of a skirt 

both end portions are firmly fixed to the outer surface of the 25 portion in the cap proper and a ring member provided so as 

skirt wall The inner surface of the handle is connected to the to cover the outer surface of the skirt portion, the skirt 

outer surface of the skirt wall by a plurality of easily portion of foe ^ proper is provided with a plinality of slits 

breakable connecting pieces formed drcumferentially at extending in an axial direction at intervals in a circumfer- 

suitable distances. Accordingly, when the handle of the djtial direction, the skirt portion of the cap proper is 

closure mounted on the container is pulled up by hand, the separated from the ring member via a cutting face, the skirt 

above connecting pieces are broken off and this handle is portion and the ring member are integrally formed via a 

connected to the skirt wall only at both end portions. By plurality of frangible bridges or further connecting portions 

further pulling the handle upwardly, the skirt wall is turned on the upper side or under side of the cutting faces, and the 

up from a portion where the handle is not formed (between outside surface of the skirt portion of the cap proper and the 

both end portions of the handle), and the closure is removed inner surface of the ring member arc intimately adhered at 

from the container. a portion of the cutting faces. 

The prior art is significant because it provides a plastic cap The skirt portion of the cap proper is provided with a 
which can be opened by hand without requiring any par- plurality of slits extending in an axial direction at intervals 
ticular tool such as a cap opener and to which an unfair ^ in a circumferential direction whereby the skirt portion is 
act-preventing function is imparted. However, there is a broadened diametrically outwardly at the time of cap open- 
problem in respect of a sealing reliability. Circumferential tag so that the cap proper can be easily removed from the 
protrusions are formed on the inner surface of the skirt wall, mouth portion of the container. 

and when these protrusions are sealed with the neck portion the present invention, the skirt portion of the cap proper 

of the container, the container is scaled. In the above closure, 45 | s separated from the ring member via a cutting face, but 

it is impossible to provide the protrusions over the entire they are integrally molded through a plurality of frangible 

circumference of the inner surface of the skirt walL In order bridges or further connecting portions on the upper side or 

to open the cap by hand, it is impossible to form the the lower side from the cutting face and the outer surface of 

protrusion in a portion where the handle is not formed. When the skirt portion of the cap proper and the inner surface of 

the protrusions are formed in this portion, the skirt wall 5fl the ring member are adhered ultimately at a portion of the 

cannot easily be turned up, and the openability of the can cutting face. 

becomes unsatisfactory. Since the protrusions for securing rpj^i^iatimately a^emg me sto poruon to the rin^ 

sealability are not formed over the entire circumference of m ember*atthe>rx»tiou tf^ 

the inner surface of the skirt wall, the closure of the above ' of ^ ^ japper^at.least in the closed state is circumferen^ 



prior art has unsatisfactory sealing reliability. 33 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of this invention to provide a 



tially bundled and fixed by the ring member so that the skirt/ 
portion-is'prevented from broadening outwardly and accu-jf 
rate^ealability against the-mouth portion of the^container is 
maintained. This feature is especially important in the case 



resin cap which farms a sealing structure having sealing v of the "cap of the present invention which is provided with 
reliability by a stopping operation, and can be easily opened io /axially extending. slits in the skirt pcotionrT^e^sliil at the f 
without using any particular tool and has tamper-evident 
characteristics. 

Another object of the invention is to provide a resin cap 
in which in a stopping action, a ring-like member protects a 
skirt portion of a cap proper, in a closure-closed condition, 65 
the ring member adheres intimately to the outer surface of "~ Since a plurality of frangible bridges or connecting por- 
the skirt portion of the cap proper to ™^tit^n sealability, the tions for linking the skirt portion of the cap proper to the ring 



f 



r - « * i 

skirt portion act so as t ojy r ealcen ;me«epgatang state b^ween / 
the mouth portion of the^con^^ of the' 

slrirt qprtig^ 

bn no^ T and fixi ng by th e : r^>^mSg^ffie^g1ging state/ 

n^mmeSfrfimifffi^aLCCAUme'/ — 1 — - - . - •■' 
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member on an upper side or a lower side than the cutting Furthermore, the lower end of the ring member and the 
face, the provision of the cutting surface is prevented from lower end of the skirt portion of the cap proper may be 
adversely affecting the bridge portions or connecting por- provided so that they are positioned on the same horizontal 
tions. At the time of closing the cap, since the outer surface plane. In this case, when empty caps are loaded, a load, etc. 
of the skirt portion of the cap proper and the inner surface 5 j s a^ed to the bridge portions to prevent breakage, 
of the ring member are intimately adhered to each other, the „ „ f-ol __. 0 . ' . 

action of an outer force on the bridge portions which are J^fT ; wcakcncd .P ortl ^ 1 sllch as * ^ ™. * 
frangible is prevented so that the protection of bridge formcd * °*P °P cnm « ** a lowcr I** of thc M 8 

portions at the time of closing the cap is advantageously member in a direction of about 90° C. with respect to the tab 
achieved, of the ring member. By this cut formation, when an opening 

Since in the present inventioa an opening tab is formed in 10 tab is pushed upwardly to open the cap, since the ring 
a part of the ring member, divergence occurs between the bended and broken from the weakened portion, 

ring member and thc skirt portion at the cutting face by " **Pl*y of cap opening becomes more clear. When 
pushing up or down the tab whereby the bridge portion opening by means of an instrument is forcibly carried out 
connecting the cap proper with the ring member is cut off by ftom the opposite side of the opening tab, that is to say, from 
a shearing farce. Because slits are formed in the skirt portion 15 *h e connecting portion, the weakening portion is bended and 
of the cap proper, when the ring member is removed from broken, it can be leaned that the opening is unfairly carried 
the skirt portion, the skirt portion is freely broadened dia- out 

metrically outwardly. Thus, the cap proper is easily elimi- Furthermore, in the upper portion or the lower portion of 
nated from the mouth portion of the container and can be the connecting portions, partial weakened portions may be 
opened easily without using a tooL 20 formed. When a tool is inserted into the connecting portions 

By forming a plurality of ribs in an outer surface of the to perform unfair opening, the ring member is opened 
opening tab, the strength of the opening tab is reinforced, or outwardly, and the engagement of the tool is released. Thus, 
its position can be clearly shown. tamper-evident characteristics increase. 

When the opening of the cap has already been performed, In order to increase tamper-evident characteristics, the top 
the bridge portion is broken, and the ring member can be panel portion of the connecting portion side may be pro- 
moved up and down. It is thus known that the cap is already vided with partial weakened portions. When an unfair open- 
opened. This further imparts tamper-evident characteristics. ing of the cap by the tool is carried out from the connecting 

Since in the present invention the skirt portion of the cap portion side, the top panel portion of the cap is cracked, and 
proper and the ring member are formed by integral injection 30 one can learn the performance of an unfair opening, 
or compression molding, forming slits by a cutter between In the cap of this invention, the inner ring can have an 
both to separate a portion excepting the bridge portions or inclined end edge so that the inner ring is relatively long on 
further connecting portions, they can be produced by using the tab side, and relatively short on the connecting portion 
a mold composed usually of a care and a cavity, and a side. As already stated, the opening of the cap proper can be 
molding procedure is easy. 35 performed by lifting the ring member from the side of thc 

Between the skirt portion of the cap proper and the ring connecting portions. At the time of opening from the side of 
member, only the frangible bridge portions may be formed, the connecting portions, a gas vent from the short inner ring 
whereby the cap proper may be separated from the ring is effectively carried out to effectively prevent blowing of 
member in opening the cap. In this case, as a result of cutting contents, namely blow off. 

off the ring member, tamper-evident characteristics become ^ The above prevention of blow off is also effectively 
more marked. Furthermore, when the ring member is cut off, carried out by providing weakened portions on the inner 
the lower end of the skirt portion is pushed up by a finger surface of the inner ring on the side of the connecting 
whereby by the existence of slits, the cap proper can be portions. This makes the deformation of the inner ring on the 
easily opened. side of the connecting portions easy, and the release of the 

On thc other side of the tab, connecting portions for 45 gas inside the container is carried out effectively via the 
connecting both may be positioned between the skirt portion inner ring. 

of the cap proper and thc ring member, and in opening the Furthermore, a gas-barrier material can be insert-molded 
cap, the bridge portions are broken by pushing up or down in the top panel portion of the inner surface of the inner ring, 
the tab. Thereafter, by lifting the ring member, the engage- This makes it possible to prevent the permeation of gas 
meet between the skirt portion of the cap proper and the jo through a plastic cap wall, and the preservability of contents 
mouth portion of the container can be released. In this case, can be increased. 

the advantage ^is that the ring member can be utilized as an Furthermore, in the cap of the present invention, a total 
opening handle of the cap proper. circumferential ring or intermittent rings which project 

An inner ring which is engaged with the inner circum- upwardly into an outer circumferential portion of the top 
fercntial side of the mouth portion of the container may be 55 panel portion may be formed, whereby it can be prevented 
formed in the top panel portion. In this case, sealing may be from causing the trouble when the containers with the cap 
performed at the inner circumferential side of the mouth are loaded with each other. When the contained solution is 
portion of the container, and the sealing advantageously cajCfflr^at^DeJerage, doming occurs on the top panel of 
becomes more accurate. thTcapTAcwdingly/when such containers are loaded, the 

In the cap of this invention, the lower end of thc ring 60 top panel portion which has been domed is pressed, and the 
member may be positioned below the lower end of the skirt engagement protrusion of the skirt portion is broadened and 
portion of the cap proper. By so doing, the lower end of the the sealing reliability is decreased, and as a result of forming 
skirt portion of the cap proper is bidden by the ring member. the above ring, such an inconvenience can be prevented. 
When a cap is opened by inserting an instrument into the 

lower end of the skirt portion, the bridge portions necessary 65 BRIEF DESCRIPTION OF THE DRAWINGS 
break. Therefore, tamper-evident characteristics can be FIG. 1 is a side view showing one example of the cap of 
increased. the present invention; 
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FIG. 2 is a bottom view of the cap of FIG. 1; The ring member 2 is not divided and it is provided so as 

FIG. 3 is a sectional view taken along line A-A' of FIG. to at lcast a P** of ^ outer surface of * c sJdlt portion 

2 . * 4 in the farm of a continuous ring. The skirt portion 4 of the 

' _ _ , , , ' _ . . . cap proper 1 covered with the ring members 2 is provided 

HO. 4 is a sectional view taken on line A-B of FIG. 2 in $ of slits w ^ 9 fa ^ ^ 

a condition in which the cap is mounted on the mouth direction at intervals in a circumferential direction. The skirt 

portion of the container; port^a 4 0 f the cap proper 1 and the ring member 2 are 

FIG. 5 is an upper view of the cap of FIG. 4; separated via the cutting face 10, and the skirt portion 4 and 

FIG. 6 is an explanatory view showing the opened state of the ring member 2 are integrally formed via a plurality of 

the cap of FIG. 4- - frangible bridge portions 11 and unbreakable connecting 

- . " * - , c . portions (hinge) 12 which are below the cutting face 10. The 

FIG. 7 is a bottom view of the cap of still another example ^ sur £^ me skirt portioi| 4 rf ^ cap £ oper and me 

when the under surface is the same horizontal plane; ijaa sarface of me ^ member 2 are intimately adhered to 

FIG. 8 is a sectional view taken along line A-A* in FIG. each other at a portion of the cutting face 10 in a condition 

7; in which the cap proper 1 is applied to the mouth portion 5 

FIG. 9 is a bottom view of the cap of another Example not 15 of the container (FIG. 4). 

provided with a connecting portion; An opening tab 13 protruding diametrically outwardly is 

FIG. 10 is a sectional view taken along line A-A' in FIG. formed at a part of the ring member 2. and in opening the 

9; cap, the tab is held so that the ring member 2 may be pushed 

' FIG. 11 is a bottom view of the cap of another Example 20 up OT dowa * As showi in HG \ S ' * J? 14 .^ tcndi f g 

not provided with a connecting portion using the lower diarnetncaHy is formed in the opening tab 13 to reinforce the 

surface as the same horizontal plane; °P emn 8 tab 13 or display its position. 

FIG. 12 is a sectional view taken along line A-A' in FIG. ™ e SXMly m 9 ^ M ? 

U , B skirt portion 4 of the cap proper 1 . in a cap opening condition 

• .... , . (in which the ring member 2 is removed), make it possible 

FIG. 13 is an upper surface view showing an example in * f or the skirt portion 4 to broaden diametrically outwardly, 

which cuts are provided so as not to expose into the outer whereby me engagement between the concave portion 6 of 

circumference of the skirt portion; ftc ^ circumference the m outh portion of the con- 

FIG. 14 is a front view of the cap of HG. 13; tainer and the inwardly directed protrusion 7 of the skirt 

FIG. 15 is a bottom view of the cap of FIG. 13; 3Q portion is released and the elimination of the cap proper 1 

FIG. 16 is a sectional view of the cap of FIG. 13; fr°nr the mouth portion 5 of the container can be easily 

FIG. 17 is aleft side view of the cap of FIG. 13; earned out. The number of cuts 9 provided or the transverse 

FIG. 18 is an upper surface view showing an example in * a P s of mcsc rats *** ** P*^ 1 ? dctermincd 

which bridge portions and connecting portions are provided m the cap of the present invention^ the number of cuts 9 

on the upper side of the cutting face; 35 provided in the skirt portion 4 may differ depending upon the 

FIG. 19 is a front view of the cap of FIG. 18; £*£ eter of ca * but iX U * rcf 2 10 20 > 8 

FIG. 20 is an upper surface view of the cap of FIG. 18; fiy adhering ^ ^ ^cu 4 and the ring member 2 

FIG. 21 is a sectional view of the cap of FIG. 18; and intimately at a portion of the cutting face 10, the skirt portion 

FIG. 22 is a left side view of the cap of FIG. 18. ^ 4 of the cap proper is circumf erentially bundled and fixed at 

DETAILED DESCRIPTION OF THE le ? St * ^J^djou^on with the ring member 2 

I^EF^RmH^ODIIvmNT whereby the skirt portion 4 is prevented from broadening 

outwardly, and accurate sealing with respect to the mouth 

The present invention will now be described in detail with portion of the container can be maintained. In the cap of this 

reference to the accompanying drawings. 45 invention in which the cuts 9 extending in an axial direction 

In the side view (FIG. 1) showing one example of the cap are provided in the skirt portion 4, this intimate adhering 

of this invention, the bottom view (FIG. 2), the A-A* condition is particularly important The cuts 9 in the skirt 

sectional view of FIG. 2 (FIG. 3), the sectional view (FIG. portion 4 act to weaken the condition of engagement 

4) shown by A— B section in a condition in which the cap is between the concave portion 6 of the outer circumference of 

mounted on the mouth portion of the container, and the so *h c mouth portion of the container and the protrusion 7 of the 

upper surface view (FIG. 5), the cap of this invention, skirt portion 4. But when the force of bundling and fixing 

roughly speaking, consists of a cap proper 1 and ring acts by the ring member 2, the engagement condition 

member 2. The cap proper 1 is composed of a top panel becomes firm and accurate, 

portion 3 and a skirt portion 4 suspending from the outer Since the plurality of frangible bridges 11 or the linking 

circumference of the panel 3. * 55 portions 12 are provided for linking the skirt portion 4 of the 

As is best shown in FIG. 4, protrusions 7 which are cap proper and the ring member 2 below the cutting face 10, 

engaged with concave portions 6 on the outer circumf eren- the engraving of the cutting face 10 is prevented from 

tial side of the mouth portion 5 of the container are formed adversely affecting Jhe bridge ^r»rtions,ll^orjhe_connecting. 

in the inner circumference of the skirt portion 4 so that the portions 12. [Because af the time of cl osing th e cap the outer f 

mouth portion 5 of the container is intimately adhered to the 60 [surface~of me-skirt*pb^ adhered 

inside surface of the top panel portion 3 to perform sealing. jfatmiatel y^to j the inner . surface of- the ring member 2 at a- 

jpo rtion of the cu tting fwe^lO, an outer force is preventef 

rvrrd-pvti nn rff?#K#» YtriAai* nnrh'nno 11 tc r^rfmrA' at t>w» rim» Af 



Furthermore, in this specific example, the top panel portion 
3 has formed therein an inner ring 8 to be engaged with the 
inner circumferential side of the mouth portion 5 of the 
container whereby sealing is carried out in the inner cir- 



protection or^the bridge portions 11 is perfect at the time of 

{dosing^ffie^p. j ~~ — & 



cu inferential side of the mouth portion 5 of the container to In the present invention, the intimate adhering condition 
make the sealing more accurate. of the skirt portion 4 of the cap proper and the ring member 
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2 via the cutting face and the formation of the bridge and tamper-evident characteristics can be increased. The 
portions 11 and the connecting portions 12 may be carried lower end 15 of the ring member 2 suitably extends down- 
out by integrally injection molding or compression molding wardly over about 0.8 to 1.2 mm below the lower end 16 of 
both, thereafter forming a cut between both by means of a the skirt portion. 

cutter to separate a portion excluding the bridge portions 11 5 It is possible to form a weakened portion for displaying 

and the connecting portions 12. Therefore the cap of the cap opening, such as a cut 17, in a lower portion of the ring 

present invention can be produced with good efficiency and member in a direction of about 90° with respect to the 

within a short period of time by usually using a mold opening tab 13 of the ring member 2. When an opening tab 

composed of a core and a cavity, an advantage may be is Pushed upwardly to open the cap, the breakage and 

obtained in that the accuracy of each part of the cap is high, 10 bending occur at the weakening potion 17 (this deformation 

and the occurrence of poor goods is small. is AP 1 ? ^ ^formation). Even if this ;is returned to the 

^_ . /\. ^ .« , . original, the fact of cap opening can be known, and tamper- 

The number of the bridge portions 11 provided between evidcnt characteristics am be Screwed more. Thus, when 

the start portion 4 of the cap proper and the ring member 2 cap opening by a tool from the opposite side of the opening 

is such that the skirt piece 4a between adjoining cuts 9, 9 and tab, namely, the side of the connecting portion 12, is forcibly 

the ring member 2 is connected via at least one bridge *s carried out, the weakened portion 17 breaks, and one learns 

portion 11. The position of providing the bridge portion 11 that the cap opening is performed unfairly, 

may be variously provided. For example, as shown in FIG. Furthermore, a partly weakened portion, namely a groove 

2, one bridge portion may be provided in a skirt piece 4a, or is, may be formed on the upper portion of the connecting 

two bridge portions may be provided on both ends of the portion 12, or a weakened portion, namely a cut 19, may be 

skirt piece 4a. The position and the number are not partial- 20 formed ^ ^ ends of a lower pomon of the connecting 

larly limited so long as at the time of dosing the cap, the portion U . When an attempt is made to open the cap unfairly 

breakage of the bridge portions is prevented and at the time b y inserting a tool in the connecting portion, the ring 

of opening the cap, the bridge portions can be easily broken. member is opened outwardly, the engagement of the tool is 

The cross-sectional area of the bridge portion 11 in its iia ble to be released, and the tamper-evident characteristics 

direction of the cutting face 10 of the bridge portion 11 is 25 can be increased. 

preferably O.lto 0.8 mm 2 , especially 0.2to 0.4 mm 2 , per one m order to increase the tamper-evident characteristics, a 

bridge portion. partial weakened portion 20 may be formed m the top panel 

An opening tab 13 protruding diametrically outwardly is portion 3 on the side of the connecting portion 12. Therefore, 

formed at a part of the ring member 2. This opening tab 13 when an unfair opening of the cap is carried out by using a 

is positioned in an opposite direction (180° direction) with 30 tool from the side of the connecting portion 12, the top panel 

respect to the connecting portion 12. By pushing up or down portion 3 of the cap is deformed or broken, and one can learn 

the opening tab 13, a divergence occurs between the ring that the cap has been unfairly opened, 

member and the skirt portion at the cutting face, and the In the cap of the specific example shown in FIG. 4, an 

bridge portion 11 linking the cap proper 1 and the ring ^ inner ring 8 is formed to have an inclined end edge so that 

member 2 is cut off under a shearing force. the inner ring 8 is relatively long on the side of an opening 

FIG. 6 shows the state of lifting the ring member 2. Since tab 21, and is relatively short on the side of a connecting 

the cutting face 9 is provided in the skirt portion 4 of the cap portion 22. As already stated before, the opening of the cap 

proper, when the ring member 2 is removed from the skirt proper is carried out from the side of the connecting portion 

portion 4, the broadening of the skirt piece 4ain a diametri- ^ 12 by lifting the ring member 2. In the cap opening from the 

cally outward direction becomes free and the cap proper 1 side of the connecting portion 12, the venting of a gas from 

can be easily eliminated from the mouth portion 5 of the the shorter inner ring 22 is carried out effectively, and the 

container. Hence, the container can be easily opened without blowing of the contents, that is to say the blowing off, can 

using any particular tool. Since in FIG. 6 the ring member be prevented effectively. 

2 is fixed to the cap proper 1 at the connecting portion 12, 45 The above-mentioned prevention of blow off can be 

and is lifted upwardly as a gripping tool, the bridging portion effectively carried out by providing a weakened portion 23 

12 becomes a fulcrum and the cap proper 1 can be easily on the inner surface of the inner ring 22 on the side of the 

removed. connecting portion. This makes it easy to transform the inner 

When the cap has already been opened, the bridging ring 22 on the side of the connecting portion, and the gas 

portions 11 have already been broken and the ring members ^ inside the container is effectively released via the inner ring 

2 can be freely moved up or down. From mis state, one can 22. 

already learn that the cap has already been opened. By Furthermore, a gas-barrier material 24 may be provided 

breakage and bending at the weakening portion 17, it is by insert molding in the top panel portion of the inside 

learned that the cap is already opened, and therefore tamper- surface of the inner ring 8. This makes it possible to prevent 

evident characteristics are given. 53 permeation of the gas through the plastic cap wall and to 

Various mechanisms preventing from opening unfairly increase the preservability of the contents. Examples of the 

cap and mechanisms for showing that unfair cap opening is gas-barrier material include, for example, metal foils such as 

carried out can be provided in the cap of this invention. aluminum foil, and a gas-barrier resin such as an ethylene/ 

Some of these mechanisms arc shown in FIG. 4. vinyl alcohol copolymer, a vinyl chloride resin, a vinylidene 

In the cap shown in the specific example of FIG. 4, the 60 chloride resin, nylon resin, and gas-barrier polyesters, 

lower end 15 of the ring member 2 is positioned below the In place of the gas-barrier material or in combination with 

lower end 16 of the skirt portion 4 of the cap proper. By so the gas-barrier material, an oxygen absorbing layer may be 

doing, the lower end 16 of the skirt portion of the cap proper provided in the top panel portion. As the oxygen absorbing 

is hidden by the ring member 2, and therefore, when an layer, iron-type oxygen absorbing agents, for example, dis- 

attempt is made to open the cap by inserting an instrument 65 persed in a resin may be used. 

into the lower end 16 of the skirt portion, the bridge portions In the cap of the specific example shown in FIG. 4, a total 

U are broken, and the fact of opening the cap can be known circumferential or intermittent ring 25 may be formed which 
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protrudes upwardly into an outer cylindrical portion of the (FIG. 21) and the left side view (FIG. 22) showing these 
top panel portion 3. By this action, the inconvenience of examples, the constructions of the individual parts are the 
loading the containers with each other in which the cap is same as explained hereinabove, but the bridge portion 11 
provided can be effectively prevented. When the contained and the connecting portion 12 are formed above the cutting 
product is a carbonated beverage, the top panel of Ihe cap 5 surface 10. In this case, the bridge portion 11 can be seen 
which is domed is pressed when the containers are loaded from outside at a first sight, and it becomes advantageous 
and the engaging protrusions 7 of the skirt portion is that the fact of opening becomes clearer, 
proadened diametrically outwardly to reduce scalability, but Examples of the resin used to form the cap are various 
the formation of the ring 25 can prevent such an inconve- plastics, such as low-, medium- and high- density 
m'ence. 10 polyethylene s, linear low-density polyethylene, 
In the caps shown in FIGS. 1 to 5, the upper portion of the polypropylene, thermoplastic polyesters, polyamides, sty- 
cut 9 is exposed to an outside portion as best shown in FIG. rene resins, and ABS resin. 

1. The caps of these examples are advantageous in that the The plastic cap of this invention is prepared by using the 

contents adhering to the outer circumference of the mouth above resins, and usually integrating the cap proper and ring 

portion at the time of filling the contents can be washed and * 5 member by means of injection molding, compression 

removed through the cuts 9. molding, etc The cutting face is usually produced by 

In the cap of the bottom view (FIG. 7) and the cap of the applying a cutting processing after the molding step. Of 

sectional view of line A-A* (FIG. 8) in FIG. 7 in other course, a cutting surface can be formed simultaneously with 

examples, the lower end 15 of the ring member 2 and the the molding step. 

lower end 16 of the skirt portion 4 of the cap proper may be 20 Separately, a liner may be applied to the cap proper. In this 
provided so as to be positioned on the same horizontal plane. case> ^ ^ possible to use low-density polyethylene, ethylene 
In this case, it is possible to prevent effectively the addition copolymers, various rubber or thermoplastic elastomers, 
of a load on the bridge portion 11 at the time of loading caps acrylic resin plastisol and vinyl chloride resin plastisol. 
and the consequent breakage of the bridge portion 11. ^ According to this invention, the above-mentioned con- 
In the caps of the bottom view (FIG. 9) and the sectional str uctions make it possible to form a sealing structure having 
view along line A-A'(FIG. 10) in FIG. 9 of other examples, scaling reliability at the time of closing the cap, and to open 
only the frangible bridge portion 11 is formed between the ^ c easily without using any particular tool at the time 
skirt portion 4 of the cap proper and the ring member 2, and ^ cap opening. In addition, this is advantageous that tamper- 
on the opposite side of the opening tab 13, the connecting M evident characteristics are imparted. Furthermore, at the 
portion 12 is not farmed. In opening the cap, the cap proper (iinc ^ closing the cap, the ring member protects the skirt 

1 and the ring member 2 are cut off and separated from each portion of the cap proper, in the state of a closure being 
other. In this case, the ring member 2 is cut off, and the dosed, the ring member adheres intimately to the outer 
tamper-evident characteristics become more marked. surface of the skirt of the cap proper to maintain scalability. 
Furthermore, even when the ring member 2 is cut off, the ^ ^ at the time of opening the cap, the skirt portion can be 
lower end 16 is pushed upwardly by a finger, the existence easily eliminated from the mouth portion of the container as 
of the cut or slit 9 can easily open the cap proper. a 0 f removing the ring member. In addition, it is 

When the skirt portion 4 is connected to the ring member advantageous that the ring member has tamper-evident 

2 by only the breakable bringe portion 11 alone, the opening characteristics. 

tab is not limited to one piece, but two tabs may be provided ^ what we claim is: 

in a symmetrical position. Furthermore, more than two tabs 1. A resin cap comprising: 

may be provided. a cap proper which comprises a top panel and a skirt 

In the caps of examples shown in the bottom view of FIG. having a protrusion engaging with a mouth of a con- 

11 and the sectional view of FIG. 12, the lower end 16 of the tainer at an interface thereof; and 

skirt portion 4 of the cap proper and the lower end 15 of the 45 aring mC mber formed integrally with the cap proper so as 

ring member 2 are provided so that they are positioned on to coyer ^ outcr sur f acc 0 f the skirt; 

the same horizontal plane. Except that they are the same as whereinapluralitv of sHt8 elongating in an axial direction 

in FIGb. 9 and 10. m m mc skirt at m interval into a circum- 

In the present invention, the cuts 9 may beprovidcd so ferential direction, the skirt and the ring member are 

that they are not exposed into the outer c^urnfoence ofthe so separated by a cutting surface but interconnected with 

skirt portion. In the upper surface view(FTG. 13), the front - breakablc ^ages on an upper side of the cutting 

view (FIG. 14), the bottom view (FIG. 15), die sectional surface and an outer surface of the skirt and an inner 

view (FIG. 16) and the left side view (FIG. 17) showing surface of the ring member are contacted intimately 

these examples, the constructions of the individual parts with each other at the cutting surface, and in opening 

have been the same as explained hereinabove. But the outer 55 ^ ^ ^ ^ separated from the ring 

upper portion 26 of the cut 9 are provided so that it does not member. 

reach the outer surface of the skirt portion 4, and therefore, 2. A cap of claim 1 wherein an opening tab is formed in 

the cut 9 is covered completely with the upper surface of the fl ^ membcr< 

skirt portion. In the cap of this specific example, an advan- y A resin ^ comprising: 

taee is achieved in that dirt is prevented from entering in the <so _77~ . fr . . 1<a . 
aft 9 and the cap is sanitary a cap proper winch comprises a top panel and a skirt 
cui^umcu.^^ / having a protrusion engaging with a mouth of a con- 
In the examples explain^ above, *e bridge portion 11 ^ £ thereof; and 
and the connecting portion 12 are provided below the cutting \ T \l "l L 
face 10, but in the present invention, the bridge portion and *™g member formed integrally with 1 the cap proper so as 
ttie connecting portion may be provided above the cutting 65 to outcr surfacc of ™ c skut; 
face. In the upper surface view (FIG. 18), the front view wherein a plurality of slits elongating in an axial direction 
(FIG. 19), the bottom view (FIG. 20), the sectional view are provided in the skirt at an interval into a circum- 
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ferential direction, the skirt and the ring member are opening the cap, the tab is pushed up or down to break the 

separated by a cutting surface but interconnected with breakable bridges, and then by lifting the ring member, the 

only breakable bridges on an under side of the cutting cap proper is removed from the mouth of the container 

surface and an outer surface of the skirt and an inner together with the ring member. 

surface of the ring member are contacted intimately 5 7. A cap of claim 6 wherein a lower end of the ring 

with each other at the cutting surface, and in opening member is positioned below a lower end of the skirt of the 

the cap, the cap proper is separated from the ring ca P proper. 

member. 8. A cap of claim 6 wherein a lower end of the ring 

4. A cap of Haim 3 wherein an opening tab is formed in member and a lower end of the skirt of the cap proper are 
a part of the ring member. 10 positioned on the same horizontal plane. 

5. A resin cap comprising: 9. A cap of claim 6 wherein a plurality of ribs are formed 
a cap proper which comprises a to p panel a skirt having in an upper surface of the opening tab. 

a protrusion engaging with a mouth of a container at an 10 ' A of c{mm 6 whcrcin cuttm « facc 15 foiraed b X 

interface thereof* cutting a portion between the skirt and the ring member 

a . „ mjwK «. frt ' H tt%tmm i U , nt itu ^ 15 wnicn a* 5 obtained by integral-molding. 

aringmemberfor^dmtegraUy^ so as n a cap of claim 6 wherein a circumferential ring 

to cover an outer surface of the skirt; and projecting^wardly is formed in the outer circumferential 

an opening tab formed in a part of the ring member; portion of the top panel. 

wherein a plurality of slits elongating in axial direction 12. A cap of claim 11 wherein the circumferential ring 

are provided in the skirt at an interval into a circum- 20 extends intermittently in the circumferential direction, 

ferential direction, the skirt and the ring member are 13. A cap of claim 6 wherein an inner ring to be engaged 

separated by a cutting surface but interconnected with with the inner circumferential side of the mouth of the 

breakable bridges and an unbreakable connecting container is formed in the top panel, 

portion, an outer surface of the skirt and an inner 14. A cap of claim 13 wherein the inner ring is relatively 

surface of the ring member are contacted intimately 2 $ long on the tab side, and the inner ring is relatively short on 

with each other at the cutting surface, and a weakened the side of unbreakable connecting portion, 

portion for clearly indicating unfair opening is formed 15. A cap of claim 13 wherein a barrier material is 

in a lower portion of the ring member in a direction of insert-molded in an inner surface of the top panel inside of 

about 90° with respect to the tab of the ring member. the inner ring. 

6. A cap of claim 5 wherein the unbreakable connecting 

portion is positioned on an opposite side of the tab, in ***** 
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[57] ABSTRACT 

A fitment attached around an aperture in a container 
has a flange from which extends an internally threaded 
spout closed by an initially integrally molded externally 
threaded plug. The plug is moved axially into the spout, 
the threads slipping over each other. The plug has an 
outward extending slotted ear and the fitment has an 
upward extending finger aligned with the slot in the ear 
and formed with tangs which lock the finger and ear 
together as the plug is moved to the spout, thereby 
making the device tamper-evident. As a further feature 
of the invention, an over-size foil seal extends across the 
bottom of the flange and is welded or otherwise ad- 
hered to the bottom of the flange. After assembly the 
portion of the foil extending outside the flange is 
welded or otherwise adhered to the carton. This further 
feature is particularly useful in aseptic packaging. Op- 
tionally the lower edge of the plug may be welded to 
the foil so that when the consumer unscrews the plug 
the foil under the spout is torn away. 

14 Claims, 5 Drawing Sheets 
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„ barrier so that when the plug is removed, the barrier is 

ONE-PIECE ^miENT AND PLUG WITH fractured, providing access to the interior of the con- 

TAMPEB EVTDENT BAND -tainer. The use of the laminate as the barrier involves 

CRO« RPFPDpvrp -m dpi a Tcr» . manufacturing difficulties which do not occur in accor- 

CROSS-REraRENCE TO RELATED j dance wth the present invention. 

i iuins: of the foregoillg deficiencies are eliminated in the 
This application is a continuation-in-part of U.S. ap- present invention, 
plications Ser. No. 07/664,658, filed Mar. 5, 1991, enti- 
tled SPOUT FITMENT CLOSURE PLUG now aban- SUMMARY OF THE INVENTION 

^^^^^^^Zll^nP 04 - 22, 1991 ' l ° In accordance with the present invention, a fitment 

^i^o^^^KlS^ AN ?, 9*1 WITH having a spout into which the skirt of a plug fits are 

I m ST ^ °- P' 0 ^" ^ ther s P° ut Md P lu * skirt are formed 

' 1 ' with mating threads or the telescoping surfaces are so 

BACKGROUND OF THE INVENTION 13 formed that they are liquid-tight when assembled. 

Fi*iH «r tfcp t« uflti f«y\*i onc ^ 0rm °* the invention, a foil disk of greater 

rieia 01 uie wvenaon diameter than the flange of the fitment is attached to the 

This invention relates to a new and improved spout under side of the flange by welding and the foil may also 

fitment and a plug type cap for closing same. More be welded to the bottom edge of the plug which fits into 

particularly, the invention relates to a fitment which fits , the spout of the fitment. The assembled fitment and plug 

around a hole in a panel of a paperboard carton or are inserted through the opening in the container panel 

around a hole in a flexible container, or the like, such as from th c of the container and the foil is welded to 

used for packaging liquid products and powders and to the under side of ^ container pane l m liquid-tight 

l^l^^^T ^ "Jrf? l fUnhCr construction is useWin aseptic packa^ig 

the of the ™ to the cintamer panel 

modification of the invention, it has container sealing +u a „~>Jf„„ ♦ , v . . ■ \ 

features making it useful in aseptic packaging. m ^ **. °P enm ? m *? contamer Prevents contami- 
& K F ^ * naUon of the interior of the container after filling. 
Description of Related Art In one form of the invention, the interior of the fit- 
Generally speaking, prior fitments have spouts with went is threaded and the plug therefor is externally 
external threads closed by caps with internal threads. 30 tnreaded ' A* 0 ™* the plug is a tamper-evident band 
Some fitments are used in conjunction with plastic bag connected thereto by a frangible line of weakness. De- 
containers, the fitment being integrally welded to the Pending from the tamper-evident band are diametrically 
plastic bag. Other prior art fitments are attached to a opposed fingers and extending from the fitment flange 
polymer-coated paperboard container such as a gable* diametrically opposed sockets shaped to receive the 
top half-gallon container which, optionally, may be 35 P w 8 fingers and so constructed as to restrain unscrew- 
lined with foil or plastic. Generally, prior art fitments ing of the plug so long as the tamper-evident band is 
for paperboard cartons include a thin flange which is intact. 

welded to the surface of the container. The closure In another form of the invention, a finger projects 

includes a foil seal which seals the mouth of the spout upward from the fitment spout and the plug is formed 

and a liner for the cap which serves a re-sealing func- 40 with a loop which receives the finger. The plug cannot 

tion. Attachment to the polymer coated paperboard is be unscrewed without removal of the finger, thereby 

accomplished by welding the flange of the spout to the providing evidence of tampering, 

polymer coating. Upon initial removal, the tamper-evi- In still another form of the invention, wherein the 

dent foil seal is removed and discarded. interior of the spout and the exterior of the plug skirt 

Fitments of the prior art have a number of deficien- « have an interference or liquid-tight fit, the finger ex- 

aes as compared to the present invention. In the first tending up from the spout is received in an aperture in 

place they employ multiple components which in- a flange of the p]ug . ^ ^ ^ fomed ^ 

crease the cost of the combination very greatly over the whkh lock against £ e upper side of the plug flange and 

SShET^ <n prevent removal of the Ambled plug and fitment so 

"F? y ^^? Ul 1 mvo,ves . rotary equipment 50 f ^ f P * 

which is difficult to control in practice and is expensive ,„ lf . olllJ (Tr* TTn. * * ui 

to install. Thirdly, because of the fact that the prior art . ^ ♦ ? ^ "S" 

spouts are externally threaded, the diameter of the 1 " tW °- "* co P? M ^ to " 

opening in the spout is restricted inasmuch as there is gether ^ y fra "? bl f « atcs Jommg the cap skirt and the 
only limited, space on the panel of the container on 55 »PPf edge of the fitment spout Either m the final stage 
which the flange can be located, thereby reducing the of molding process or separately, the cap is de- 
diameter of the fitment flange and correspondingly the Passed relative to the fitment by a straight axial push, 
internal diameter of the spout Fourthly, commercially Whcre the PJ«g and fitment are threaded, the mating 
available fitment-closure combinations have no external threads of the cap and spout slip over each other in this 
tamper-evident features, demonstrated, for example, by 60 operation and seat in liquid-tight fashion. At the same 
the internal foil seal of the spout opening of the prior p mc the parts are collapsed, the finger of the fitment is 
art. Finally, prior fitment-closure combinations have inserted into a socket in the plug. Alternatively, where 
not been adoptable to aseptic packaging. there is a frangible tamper-evident band on the plug, the 

The openings in prior container panels have been depending finger of the band fits into a socket on the 
closed off by barrier layers such as shown in U.S. Pat. 65 flange of the fitment. In assembled position, the cap 
No. 4,8 13,578, Such barrier layers are, however, usually cannot be removed without giving evidence of tamper- 
part of the laminate of which the container panel is ing. The fitment flange is then attached to the container 
formed. Portions of the plug or cap are secured to the and the container is filled. 
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BRIEF DESCRIPTION OF THF DRAWINGS and P r °j ectin g upward from flange 16 is a socket wall 
BRIEF DESCRIPTION Or THE DRAWINGS ^ whkh h paraUe , tQ & tQ ^ outside Qf ^ 

The accompanying drawings, which are incorpc- spout 19. One end of wall 23 is closed off by a radial 
rated in and form a part of this specification, illustrate socket wall end 24. As shown in the accompanying 
embodiments of the invention and, together with the 5 drawings, there are two socket walls 23 diametrically 
description, serve to explain the principles of the inven- spaced apart. It will be understood that a single socket 
tion: or more than two sockets may be used. Socket wall 23 

FIG. 1 is a side elevational view of the plug and has an upward projection 26 which joins the socket end 
fitment prior to assembly. wall 24, as best shown in FIG. 2. The outer wall of 

FIG. 2 is a view similar to FIG. 1 rotated 90 degrees, 10 spout 19 is formed with an outward projecting periph- 
FIG. 3 is a top plan view of the structure of FIG. 1. eral flange 27 immediately below its top edge 21. The 
FIG. 4 is a top plan view of the structure of FIG. Z flange 27 is continuous except immediately above 
FIG. 5 is a sectional view taken substantially along socket walls 23. 
the line 5—5 of FIG. 3. Plug 12 has a top disk 31 from which depends skirt 

FIG. 6 is a sectional view taken substantially along 15 32, which is formed with external threads 33 to mate 
the line 6—6 of FIG. 4. with the threads 22. Shoulder 34 is formed at the upper 

FIG. 7 is a view, partially broken away in section, end of the threads 33. External ribs 36 curve from the 
showing the plug assembled in the fitment, and the periphery of top disk 31 downwardly and assist the user 
fitment and an aseptic seal applied to a portion of a in gripping the cap portion 12 to unscrew it from the 
container panel. 20 fitment. Surrounding skirt 32 and spaced outwardly 

FIG. 8 is a view similar to FIG. 7 without the device thereof is a horizontal tamper-evident band 41. The 
being sectioned. lower edge of band 41 is connected to the skirt 32 by 

FIG. 9 is a side elevational view of a modified assem- frangible bridges 42 which may constitute extensions of 
bled cap and fitment. the lower edges of ribs 36. Thus the bridges 42 alternate 

FIG. 10 is a view similar to FIG. 9 rotated 90\ 25 with voids therebetween to form a line of weakness 
FIG. 11 is a top plan view of the structure of FIG. 9. between band 41 and skirt 32. It will be understood that 
FIG. 12 is a sectional view taken substantially along other means may be used to create a line of weakness 
the line 12—12 of FIG. 11 prior to assembly. between the band 41 and the skirt 32. In at least one 

FIG. 13 is a vertical sectional view showing the plug location, there is an upward-extending pull tab 44 inte- 
assembled in the fitment and the fitment attached to a 30 gral with the band 41 and projecting upward so that it 
container panel. may be conveniently gripped by the consumer to tear 

FIG. 14 is a plan view of the structure of FIG. 13. off the band 41. As a further means to facilitate tearing 
FIG. 15 is a top plan view of a further modified plug off the band 41, at least one outward-projecting thumb 
and fitment prior to assembly. tab 46 may be provided. Thus the consumer may either 

FIG. 16 is a view similar to FIG. 15 rotated 90% 35 grip the tab 44 and pull upward or insert a finger or 
FIG. 17 is a side elevational view of the structure of thumb under the tab 46 and pull upward to remove 
FIG. 16. band 41. 

FIG. 18 is a vertical sectional view taken substan- Extending downward from band 41 in one or more 
tially along the line 18—18 of FIG. 15. locations (here shown as two in number) are tamper- 

FIG. 19 is a side elevational view partially broken 40 evident fingers 48 which are shaped parallel to a tangent 
away in section showing the plug and fitment assembled drawn to the exterior of skirt 32. The fingers 48 are 
and installed in a container panel. joined to the band 41 by downward-inward curved 

FIG. 20 is top plan view of the structure of FIG. 19. connections 43. 

DFTATI pn nFsmiPnnN of thf ^ P lu * P ortion 12 fitment portion 11 are ini- 

TOPwwEn^ 45 tial) y connected together by frangible radial lugs or 

PREFERRED EMBODIMENT gates 51 joining the edge of skirt 32 to the top edge 21 

Reference will now be made in detail to the preferred of spout 19. The lugs or gates are preferably positioned 
embodiments of the invention, examples of which are radially to coincide with the projected extension of 
illustrated in the accompanying drawings. While the helical thread 33, so that the gates form an effective 
invention will be described in conjunction with the 50 thread runout As illustrated, there are two diametri- 
preferred embodiments, it will be understood that they cally spaced lugs 51, subject to variation. This is be- 
are not intended to limit the invention to those embodi- cause die embodiment shown is a double lead thread, 
ments. On the contrary, the invention is intended to Either during a final ejection stage of the molding 
cover alternatives, modifications and equivalents, process or subsequently, the plug 12 is pushed down so 
which may be included within the spirit and scope of 35 that the skirt 32 slips inside the spout 19. Threads 33 and 
the invention as defined by the appended claims. 22 are so shaped and positioned that they will slip past 

In the form of the invention shown in FIGS. 1-8, each other in registration during this downward move- 
there are a fitment portion 11 and a plug or cap portion ment. The fingers 48 are so located with reference to 
12. Fitment portion 11 has an annular flange 16 which is the socket walls 23 that a straight downward push of 
attached to the container panel 13 surrounding the hole 60 the plug 12 seats the fingers 48 inside the socket walls 23 
14 therein. Panel 13 may be part of a variety of contain- and adjacent the socket end walls 24. 
ers, including paperboard cartons, plastic containers, End walls 24 prevent the plug 12 from being un- 
bags and others. Various means may be used to join the screwed because the fingers 48 abut thereagainst. If one 
flange 16 to the panel 13. Welding the flange to the attempts to unscrew the plug 12, the fingers 48 encoun- 
panel is a preferred choice in the present invention. 65 tering the walls 24 prevent such turning. If the con- 
Projecting upward from the inside of the flange 16 is sumer forces turning of the plug 12, fracture of the 
a spout 19 having a top edge 21. Internal threads 22 are bridges 42 occurs, thereby giving evidence of tamper- 
formed in the spout 19. Spaced outwardly of spout 19 ing. 
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Directing attention to the structures shown in FIGS. 
7 and 8, a foil disk 56 having a diameter greater than 
that of the flange 16 is initially secured to the underside 
of flange 16 in a circular pattern by means of a weld 57 
or other means of attachment Optionally, a circular 
weld 59 may be formed between the foil disk 56 and the 
bottom edge 52 of the plug skirt 32. The assembled 
fitment 11 and plug 12 are-installed in the container by 
inserting through the opening 14 in the panel 13. The 



being unintentionally removed. Finger 76 of this modifi- 
cation is attached to the upper edge of spout 196 at a 
, line f weakness 516. Finger 76 has a rounded upper end 
77 to facilitate insertion in slot 83 formed in ear 82 
which projects out from the flange 81 of the top 316 of 
plug 126. Outward projecting tangs 78 are formed on 
finger 76. When the parts are assembled the tangs 78 are 
above ear 82 (see FIG. 19), preventing removal of the 
plug without removing finger 76 and giving evidence of 



^porfion of the fla^e » engage, the yndersi* : of ,0 ^^In^^^^^n^OS 



the panel 13 surrounding the opening 14. A weld 58 is 
formed between the foil 56 and the underside of the 
panel 13. It will be observed that an aseptic container 
may be provided since the opening 14 is completely 
sealed by the disk 61 which also seals the opening in the 
panel 13. Hence if the container and the contents are 
sterile when the container is filled and the container is 
sealed in sterile fashion, an aseptic package results. 
In a preferred use of the device, the consumer either 
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15-20 resembles that of the preceding modifications and 
the same reference numerals followed by the subscript 
"b" are used to indicate the corresponding elements. 

The foregoing descriptions of specific embodiments 
of the present invention have been presented for pur- 
poses of illustration and description. They are not in- 
tended to be exhaustive or to limit the invention to the 
precise forms disclosed, and obviously many modifica- 
tions and variations are possible in light of the above 



pulls upward on tab 44 or raises the tab 46, causing the 20 "° l • ™™ uo ™ ' ™ P<* 

band 41 to be disconnected from the cap 12 by fractur- f***? 1 * ™ e embodiments were chosen and described 



ing the bridges 42. The cap 12 may then be unscrewed 
Cap 12, of course, serves as a reclosure cap until the 
contents of the container are consumed. 

In the modification shown in FIGS. 7 and 8 when the 25 
plug 12 is unscrewed, the weld between the bottom 
edge 52 of the skirt 32 causes fracture of the foil 56. The 
welding of the foil 56 to the bottom edge 52 is optional. 
Thus if the foil 56 is not removed from the area within 
the opening of the annular flange 16 when the plug 12 is 30 
removed, the presence of the foil is tamper evidence. 
The consumer may obtain access to the interior of the 
container by puncturing the foil 56 with a straw or a 
finger or an instrument such as a knife. 

Directing attention now to the form of the invention 35 
shown in FIGS. 9-14, and first to FIG. 12, it will be 
seen that the plug 12a and fitment lie may be initially 
molded together. One or more lugs 51a projecting out- 
ward from the edge 52a join the inner, upper edge of the 
rim 27a of the spout 19a. The lugs 51a are subsequently 40 
broken when the plug 12a is depressed into the fitment 
11a and assumes the position shown in FIG. 13. Finger 
66 extends vertically upward and is joined at its lower 
end by juncture 67 to the outer edge of rim 27a. The 
juncture 67 is a line of weakness. So long as this line 67 45 
is unbroken, the combination is tamper evident Loop 
69 dimensioned to receive the finger 66 is formed ex- 
tending out from the upper end of skirt 32a. When the 
plug 12a is inserted in the fitment 11a, the finger 66 
extends up through the loop 69 and prevents unscrew- 50 
ing the plug 12a. The consumer may pull upward on the 
finger 66 to break the line of weakness 67 and then 
unscrew the plug 12a or the unscrewing of the plug 12a 
will cause the finger 66 to break off from the fitment. In 
either event, the assembly shown in FIG. 13 is tamper 55 
evident. 

In many respects, the structure of FIGS. 9-14 resem- 
bles that of the preceding modification and the same 
reference numerals followed by the subscript M a"are 
used to indicate corresponding elements. 60 

Directing attention now to the form of the invention 
shown in FIGS: 15-20, it will be observed that the plug 
126 fits inside the spout 196 with a liquid-tight fit but 
without the formation of threads. Seal bead 71 on the 
inside of spout 196 prevents leakage. When the plug is 65 
installed inside the spout 196 as shown in FIG. 19, the 
seal bead 71 engages over the shoulder 73 formed on the 
exterior of skirt 326. This prevents the plug 126 from 



in order to best explain the principles of the invention 
and its practical application, to thereby enable others 
skilled in the art to best utilize the invention and various 
embodiments with various modifications as are suited to 
the particular use contemplated. It is intended that the 
scope of the invention be defined by the claims ap- 
pended hereto and their equivalents. 
What is claimed is: 

1. In combination, a fitment and a plug therefor said 
fitment being shaped to seal around an aperture in a 
panel of a container, said panel having inside and out- 
side surfaces around said aperture, 

said fitment comprising an annular flange shaped to 
fit around said aperture having top and bottom 
surfaces, said top surface being dimensioned and 
shaped to be secured to said inside surface, a hole in 
said flange, a spout upstanding from said flange 
surrounding said hole, and first attachment means 
on said spout, 

said plug having a top, a skirt depending from said 
top, second attachment means on said skirt cooper- 
able with said first attachment means to detachably 
secure said plug on said fitment, 

characterized by first tamper-evidencing means on 
said plug, second tamper-evidencing means on said 
fitment cooperable with said first tamper-evidenc- 
ing means to prevent movement of said plug rela- 
tive to said fitment so long as both said tamper- 
evidencing means are intact, and a seal member 
dimensioned larger than said flange secured to said 
bottom surface of said flange and dimensioned and 
shaped to be secured to said inside surface of said 
panel outside an outer edge of said flange, said seal 
member being unconnected to said panel except 
outside said flange. 

2. The combination of claim 1 in which said first 
tamper-evidencing means comprises a ring around said 
plug, frangible means frangibly connecting said ring to 
said plug, and at least one narrow finger depending 
from said ring and said second tamper-evidencing 
means comprises at least one socket on said flange 
shaped and positioned to receive said at least one finger. 

3. The combination of claim 2 in which said frangible 
means comprises thin bridges separated by spaces ex- 
tending inward from said ring to said skirt. 

4. The combination of claim 2 which further com- 
prises a pull tab fixed to and extending upwardly from 
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said ring, whereby pulling said tab breaks said frangible 
means. 

5. The combination of claim 2 which further com- 
prises a thumb tab extending substantially horizontally 
outward from said ring, whereby lifting said thumb tab 5 
breaks said frangible means. 

6. The combination of claim 2 wherein said first and 
second attachment means comprise interfltting threads. 

7. The combination of claim 1 in which said seal \q 
member is metallic foil. 

8. The combination of claim 1 in which said seal 
member is attached to a lower edge of said skirt. 

9. The combination of claim 1 and a container formed 
with an aperture, said seal member being attached in 15 
aseptic manner to said container. 

10. In combination, a fitment and a plug therefor said 
fitment being shaped to seal around a aperture in a 
surface of a panel of a container, 2Q 

said fitment comprising an annular flange shaped to 
fit around said aperture, a hole in said flange, a 
spout upstanding from said flange surrounding said 
hole, and first attachment means on said spout, 

said plug having a top, a skirt depending from said 25 
top, second attachment means on said skirt cooper- 
able with said first attachment means to detachably 
secure said plug on said fitment, 

characterized by first tamper-evidencing means on 
said plug, second tamper-evidencing means on said 30 
fitment cooperable with said first tamper-evidenc- 
ing means to prevent movement of said plug rela- 
tive to said fitment so long as both said tamper- 
evidencing means are intact, and a foil seal member 35 
dimensioned larger than said flange and dimen- 
sioned and shaped to be secured to said panel out- 
side an outer edge of said flange, 

said first tamper-evidencing means comprising a ring 
around said plug, frangible means frangibly con- 40 
necting said ring to said plug, a finger depending 
from said ring and said second tamper-evidencing 
means comprising a socket on said flange shaped 
and positioned to receive said finger, said finger 
being rectangular in cross-section, the width of said 45 
finger being positioned parallel to a horizontal 
tangent to said skirt. 

11. The combination of claim 10 in which said socket 
comprises a vertical socket wall disposed outwardly 50 
relative to said finger. 

12. The combination of claim 11 in which said socket 
wall is substantially parallel to a tangent to said spout. 
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13. In combination, a fitment and a plug therefor said 
fitment being shaped to seal around an aperture in a 
, surface of a panel a of container, 

said fitment comprising an annular flange shaped to 
fit around said aperture, a hole in said flange, a 
spout upstanding from said flange surrounding said 
hole, and first attachment means on said spout, 

said plug having a top, a skirt depending from said 
top, second attachment means on said skirt cooper- 
able with said first attachment means to detachably 
secure said plug on said fitment, 

characterized by first tamper-evidencing means on 
said plug, second tamper-evidencing means on said 
fitment cooperable with said first tamper-evidenc- 
ing means to prevent movement of said plug rela- 
tive to said fitment so long as both said tamper- 
evidencing means are intact, and a foil seal member 
dimensioned larger than said flange and dimen- 
sioned and shaped to be secured to said panel out- 
side an outer edge of said flange, and frangible 
means initially frangibly interconnecting said plug 
and said fitment whereby said plug and said fitment 
may be injection molded in one piece. 

14. In combination, a fitment and a plug therefor said 
fitment being shaped to seal around an aperture in a 
surface of a panel of a container, 

said fitment comprising an annular flange shaped to 
fit around said aperture, a hole in said flange, a 
spout upstanding from said flange surrounding said 
hole, and first attachment means on said spout, 

said plug having a top, a skirt depending from said 
top, second attachment means on said skirt cooper- 
able with said first attachment means to detachably 
secure said plug on said fitment, 

characterized by first tamper-evidencing means on 
said plug, second tamper-evidencing means on said 
fitment cooperable with said first tamper-evidenc- 
ing means to prevent movement of said plug rela- 
tive to said fitment so long as both said tamper- 
evidencing means are intact, and a foil seal member 
dimensioned larger than said flange and dimen- 
sioned and shaped to be secured to said panel out- 
side an outer edge of said flange, 

said first tamper-evidencing means comprising a ring 
around said plug, frangible means connecting said 
ring to said plug, a finger depending from said ring 
and said second tamper-evidencing means compris- 
ing a socket on said flange shaped and positioned to 
receive said finger, said finger being initially posi- 
tioned immediately above said socket whereby 
axial movement of said plug toward said fitment 
without rotation seats said ringer in said socket. 
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[57] ABSTRACT 

A safety closure for an open head container, having an 
improved cap assembly comprising a plastic cap and 
locking ring, the plastic cap including a central web, a 
sealing ring and a plurality of lugs around it having 
inwardly protruding flanges to engage the lower por- 
tion of a chime on the container, the locking ring ex- 
tending over the sealing ring and engaging a lower 
peripheral surface of the sealing ring. 

10 Claims, 5 Drawing Figures 
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opened and which can also be readily closed when 
SAFETY CLOSURE FOR OPEN HEAD desired. 

CONTAINERS It is highly desirable, when the container holds a 

toxic or corrosive chemical such as the chlorine-con- 
BACKGROUND OF THE INVENTION 5 tailing compounds commonly used for treating home 

1. Field of the Invention swimming pools, that after the container is reclosed it 
This invention relates to a container with a remov- sh ? uld difficuIt for 0 child to "^P" 1 - ™* is a™*" 

able cap or lid and is more particularly concerned with ° f present invention. 

a closure assembly for an open top container. in Another object of the present invention is to provide 

2. Description of the Prior Art a c,osure asaa ^y {or M °P«» top container which will 
In the past, numerous containers having a volume of p,ace <>*wg m compression between the rim of the 

an pint or more, i.e. up to several gallons or more, have ■«■»« hd of thc assembly, 

been devised in which a lid or cap is secured by means Ano * cr °^ ect of *• P^ 0 * invention is to provide 

of flanges which engage below the chime of the open 15 a wntamer closure system tb^ does not require a gastet 

top container. If the cap or lid is molded from plastic, ^ * he ? ^ container h° lds powders and some vis- 

the maximum dimension or undercut for the lip of a *J UI s . . 

snap^n^ap or lid for a typical one-gallon container is f u • P m^T " " t0 l"?? 6 

usually about 0. 100 inch (about 2.5 mm) because the lid f c ! osure assembly ha ving a mo ded plastic cap wrth a 

or cap must be stripped from the plastic mold. Plastic 20 ] ° C ^ surface f ^ ch ^ adequate to assure that the lid 

molded containers have not generally been successful in ""J"** ca °" ot be ^eadi y removed from the container 

withstanding impact or shock such as may occur if the "£ . J i . d !^° d « cd . ev " 1 ,f the * 

- * j r™ i *• i • iv subjected to rough handling during transport, and/or to 

container is dropped. The relatively insecure seal be- - ' , .,™£L™ Jr. m ° r 

i ■ , *T u i. -i.- i i long term warehouse conditions. 

tween the hd and contamer has been a particular weak- ^ obj features and advan ofthe t 

ness of interest to government regulatory bodies con- 25 from * P 

cerned with accidental spills of toxic or corrosive mate- ^ when ^ fa ££ uncdon with rae acc0rapanying 
nab. The seal should be secure when it » replaced after drawi wherein the charactets referenced 
a partuJ use for dispensing for example a swunmmg corresponding parts throughout the ^eral views 
pool chlorinating compound which may continue to be 

of interest to curious children. 30 DESCRIPTION OF THE DRAWINGS 

The present in vention eliminates the problem of an FIG. 1 is an exploded perspective view of a container 
insecure sea] arid provides a closure assembly which constructed m accordance with the present invention; 
quite firmly locks a hd on the container and yet permits FIG. 2 is enlarged fragmentary vertical sectional 
its ready removal from the container and secure re- view of a portion of the ^ or Ud of ±e ^nlBm* 
placement. shown in mG 1; 

SUMMARY OF THE INVENTION F1G - 3 is an enlarged fragmentary vertical sectional 

. . , . view of a portion of the rim of the container with the lid 

Briefly described, the present invention includes a assembly installed thereon- 
closure having a container provided with an open cylin- ^ Fia 4 ^ a fragmentary vertical sectional view simi- 
drical top. An annular chime at the rim or upper periph- ^ t0 pj G 2 and showing a modified form of the pres- 
eral edges of the container protrudes outwardly from ^ invention- 

the body of the container and is provided with a lower F i G . 5 is a fragmentary vertical section view of a 
upwardly tapered annular surface. A snap-on-cap as- variation of my invention having additional flange and 
sembly closes the top ofthe container, the cap being an 45 prying means for locking and convenient opening, and 
integrally molded plastic member having a central web ^ additional tamper-evident feature, 
or circular disc surrounded by a downwardly opening 

sealing ring, the outer periphery of which is provided DETAILED DESCRIPTION 

with circumferentially spaced, downwardly and out- Referring now in detail to the embodiment chosen for 

wardly protruding lugs. 50 the purpose of illustrating the present invention, nu- 

Each lug has an inwardly protruding lockig lip or meral 10 in FIG. 1 denotes generally a bucket or con- 
flange which engages the peripheral shoulder of the tainer having a bottom 11 and an upstanding cylindrical 
chime of the container. A locking ring clamps over the 0 r downwardly tapered wall 12, the upper end of which 
sealing ring and a tamper indicating ring is received terminates in an open top defined by an outwardly pro- 
over the surface of the disc and locking ring. 55 truding annular rim or chime 13. As seen in FIG. 3, the 

Accordingly, it is an object of the present invention upper edge portion of the chime 13 in cross-section is 
to provide a snap-on-cap lid assembly for a container convex to provide a curved upwardly and outwardly 
which is inexpensive to manufacture, durable in struc- protruding surface denoted by the numeral 14. This 
ture and efficient in operation. surface 14 on its inner side merges with the inner surface 

Another object of the present invention is to provide $o 15 of the wall 12. The upper surface 14 also merges on 
a closure for an open top container which can be its outer side with the outer surface 16 of the chime 13. 
molded using injection molding and which can be The outer surface 16 is spaced outwardly from the outer 
readily and easily stripped from the mold using a strip- surface 17 of the wall 12 and is disposed generally con- 
ping ring and yet provides a locking lip which will centric to the walls 15 and 17. A lower annular lip 20 
sufficiently lock the cap in place so that it cannot be 65 forms the bottom portion of the chime 13, this lip 20 
tampered with or readily removed. tapering outwardly and downwardly and merging at an 

Another object of the present invention is to provide outer annular edge 19 with the outer wall 16 of the 
a closure for an open top container which can be readily chime 13. The inner edge portion of the lip 20 curves 
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inwardly and downwardly in an arcuate fashion to posed essentially in a common place with the bottom 

merge with the outer wall 17. surface 38 and this shoulder 42 protrudes outwardly and 

Referring again to FIG. 1, the lid or cap assembly then curves upwardly to merge with the outer surface 

includes a cap denoted generally by the numeral 21, this 40 of the body 31. 

cap 21 having a flat central disc shaped web 22 which 5 Referring to FIG. 1, it is seen that each of the lugs 30 

extends across essentially the entire mouth of the con- is provided with a pair of side edges 43, the side edges 
tamer 10 when the container is closed. The periphery of 0 f adjacent lugs tapering upwardly to provide a gener- 

the web 22 is integrally joined in an annular support ally triangular space 44 therebetween which is adapted 
ring 23 which is disposed in a plane below the plane of to receive a screwdriver when the lid is to be removed 

the web 22. As seen more clearly in FIG. 3, the inner 10 by being pushed off. 

peripheral portion of the support ring 23 carries the Referring now to the FIG. 2, it will be seen that the 

outer peripheral portion of the web 22 while the outer web 22 has an outer periphery 50 which is a cylindrical 

periphery of the support ring 23 is integrally joined to surface above the support ring 23. The lower edge of 
an intermediate portion of the inner wall member 25 of ^ c outer periphery 50 terminates at the inner periphery 

an upstanding sealing ring denoted by the numeral 24. 15 of thc flal upper surfacc 51 of thc support ri ng 

This sealing ring 24 opens downwardly. The inner wall ^ ^ uppcr surfaGe 51 terminating at the surface 25*. 

member 25 of the sealing ring 24 is generally cylindrical xjius, the surfaces 50, 51 and 256 define an annular 

and has an outer surface 25a which conforms to and fits recess 54 which rece i ves fa e ' ivaitT annular flange 61 of 

snugly against and within the inner surface 15 of the a locking ring ^ ^ inner flange 61 has ^ outer 

container 12 when the cap 21 is appropriately placed for 20 pheriphery which is in trega u y j ome d to an upstanding 

closing the open upper end of the container 10. mner wa]] 62 of ^ locki dng ^ TWs mner wall 62 

The upper edge portion of the inner wall 25 integrally fa ^ d tQ bfi receive(J agail)St ^ portion of 

merges with an annular top^ portion 26 which extends wal] m when the lockj rf 60 is 

over the upper surface 14 of the chime 13, the annular ft ^ be understood that ±e locking ring 60 is a 

top portion 26 bemg essent^ly semi^lindnt^ 25 downwardl m annular member which include 

section as^shown in FIG. 3, and terminating at a lower ^ ^ch* ^ concentric 

edge 27 which is spaced above the upper edge portion £ 

of the outer wall 16 but below the upper extremity of ^ , . . j JA 

the surface 14. The inner surface 28 of the annular top 64 ™ d th * w *" « 18 a downwardly opening curved top 

portion, in cross-section is concaved and conforms gen- 30 P 0 ^ n « w * ch ' m f oss » 18 «™- 

erally to the shape of the upper surface 14, being J*?*™ 1 ^ ^ ends ^ * When 

slightly larger in cross-sectional diameter than the sur- »<^»« ""6 60 is instal ed At the lower edge por- 

face 14. Thus, an O-ring 29 placed on upper surface 14 of ** «*« M * waI1 18 1111 mw f P rotrud - 

can be clamped in compression as shown in FIG, 3 "8™ 65 having a downwardly tapered hp engaging 

between the surface 28 and the surface 14 when the lid 35 67 « ^ h ^ om » ^ « °[ the u !l P « 5 . ,s 

assembly is installed on container 10. ^pted }° :«W M ow the ledge ^2 when the locking 

Protruding downwardly from the edge 27 are a plu- nng *° * installed « ?nown m FIG 3. 

rality of circumferentially equally spaced locking lugs . When lockin S 50 » 0> ! er ^ s f lm S 

30 which are arranged adjacent to each other circum- m & **> 11 cams a » °/ 30 simultaneously in- 

ferentially around the cap 21. Each locking lug 30 is 40 wardly so that the surface 34 is cammed along the outer 

substantially identical and when molded protrudes at an corner 19 so ? «? terminate in the position shown in 

angle outwardly and downwardly from the top portion ™- 3 beneath the lower surface 20 of the chime 13. 

26, as illustrated in FIG. 2 at an angle of from 10° to 70" When the locking img 60 is fully installed on the sealing 

to the vertical axis. Each lug 30 includes a body 31 ™B 24 annular flan S c 61 * ^ tcd on the surfacc 51 

which carries a releasing lever 32 as an extension of the 45 and is received within the recess 54 so that its upper 

body 31, the releasing lever 32 being integrally formed surface 70 is m a common plane with the upper surface 

with and spaced downwardly from the body 31. 71 of the web 22 as shown m FIG. 3. The annular runs 

Protruding inwardly from the lower end portion of 65 hold all of the lugs 30 in an inwardly deformed posi- 

the body 31 is a locking lip 3 which has a relatively wide *on so at the surfaces 34 of all lugs act against the edges 

flat upper or locking surface 34 which merges along a 50 & compress the O-ring 29 into a deformed position as 

concaved portion 36 with the vertical inner surface 35 shown in FIG. 3. 

of the body 31. This flat locking surface 34 has any As shown in FIG. 1, the flange 61 is interrupted at 
reasonable width W and terminates at the inner edge 36 diametrically opposed positions so as to be connected 
of the ledge 33. The inner vertical surface 35 protrudes by end portions to upwardly inclined opposed pairs of 
downwardly fonning a locking surface extremity 37 55 sidewalls which define openings of opposed lifting han- 
and then curves outwardly to merge with the bottom dies 85. The upper ends of these sidewalls 86 merge 
surface 38 of the locking ledge 33, this bottom surface, with the ends of flat top plates 87 which are disposed in 
in turn, curving downwardly and merging with the a common plane at about the upper extremity of the 
inner surface 41 of the lever 32. The inner surface 41 is sealing ring. Thus, a person may insert his fingers into 
offset inwardly from the inner surface 35 of the boey 31 60 the space defined by the walls 86 and the plate 87 of 
and protrudes downwardly to merge with a stripper each of the respective handle recesses and thereby re- 
ring engaging surface 40 which is disposed at ah obtuse move the locking ring 60, thus providing an alternate 
angle to the surface 41 as shown in FIG. 2 and FIG. 3. means of removing the locking ring. 
This stripper ring engaging surface or lower surface 40 To ensure that the lid has not been previously 
protrudes outwardly and merges with the outer surface 65 opened, a tamper sheet 80 which is a sheet of paper or 
39 of the lever 32. fiber board formed as an annulus is sealed by adhesive 
The upper edge portion of the outer surface 39 termi- against the surfaces 70 and 71 (FIG. 3) after the locking 
nates at thc inner edge of a shoulder 42 which is dis- ring has been installed on the sealing ring. 
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The outer peripheral portion of the sheet 80 is pro- 
vided with a pair of diametrically opposed indentations 
81 so that the sheet 80 will fit over the handles 85. 

FIG. 4 shows a modified form of the present inven- 
tion in which the cap 121 is identical to the cap 21 for 
the lugs 130 of the sealing ring wherein the locking lip 
133 has a locking ledge 134 which is disposed at an 
acute angle to the inner surface 135 of the body 131. 
Thus, when urged beneath the chime 13, this lip or 
ledge 134 will be disposed in an upwardly inclined sur- 
face or shoulder 20 of the chime so as to essentially lock 
the locking ring in place. Thus even if the locking ring 
60 is removed, the lugs 130 will not spring outwardly 
until urged by the lever 130. 

In use, the container 10 is filled, and the O-ring 29 is 
placed within the cap 21. The O-ring is retained within 
the cap because the O-ring has a cross-sectional diame- 
ter greater than the distance between surface 37, and 
surface 25a The cap with the O-ring is placed over the 
top chime of the container. The locking ring 60 is then 
placed on top of cap sealing ring and urged down onto 
the sealing ring until it snaps into position. The tamper- 
evident sheet 80 which may contain a printed label is 
then glued in place over web 22 and the flange 61. Thus, 
all lugs 30 are cammed inwardly and locked. In open- 
ing, depending on the amount of engagement of locking 
surface 67, either fingers or a screwdriver may be used 
to remove the locking ring 60. Removal of the locking 
ring tears the tamper-evident seal 80. Once the locking 3Q 
ring is removed, the lid is lifted off by grasping the 
several lugs and lifting outward and upward simulta- 
neously. 

The variation in FIG. 5 shows a lug 30 having a 
somewhat different shape in that it has a flat surface 34 35 
and does not have an elongated lever 32 as in FIGS. 2, 
3, and 4. This is to make room for peripheral locking 
flange 92 which extends radially beyond both lugs 30 
and outer wall 64 of locking ring 60, terminating in an 
upwardly extending rim 93. Locking ring 60 also has a 
peripheral pry flange 91 in proximity to the terminus 99 
of locking flange 92 in order to provide opposing sur- 
faces 100 and 99 for leverage. The locking flange with 
upward rim 93 will prevent the outward flexing of lock- 
ing ring 60 if the container is stressed as by dropping. 45 

The embodiment of FIG. 5 also shows an optional 
seal wire 94 passing through holes 97 and 98 in the pry 
flange 91 and rim 93; the wire may have a seal 95, but in 
any case will preferably be of a unique design not easily 
replaced and will of course act as additional evidence of 50 
tampering. Reinforcing ribs 96 may be spaced around 
the container wall and cover. 

When constructed properly, my novel container can 
be easily reclosed by replacing the locking ring on the 
sealing ring; when properly replaced, the container will 55 
again meet the existing government standards for resis- 
tance to shock and re-opening either by accident or 
purposely. 

The cap is preferably molded in a mold in which the 



without departing the scope thereof as defined by the 
appended claims. 
I claim: 

1. A closure assembly of the type having a container 
with a removable lid, said container having a sidewall 
and being substantially cylindrical and open at its top 
portion, said container having a chime carried by said 
wall and circumscribing said top portion, said chime 
protruding radially outwardly of the wall of said con- 
tainer and having a shoulder along its bottom portion, 
wherein the improvement comprises a removable plas- 
tic cap assembly for closing said open top, said cap 
assembly including: 

(a) a removable plastic cap having CO a central web 
for extending over said open top portion of said 
container when said cap is placed on said con- 
tainer, said web having a substantially circular 
periphery, (ii) a sealing ring fixed to said periphery 
of said web, said sealing ring being downwardly 
opening and having an annular top portion for 
extending over the rim of said chime when said cap 
closes the top portion of said container, and (iii) a 
plurality of lugs carried by the outer portion of said 
top portion, said lugs being circumferentially 
spaced around the periphery of said top portion of 
said cap for extending around said chime, each of 
said lugs having an inwardly protruding flange for 
protruding beneath a portion of said chime when 
said cap closes said container and said lug is moved 
inwardly toward said container, said lugs normally 
extending downwardly and outwardly from said 
top portion of said cap; and 

(b) locking ring for extending over said top portion of 
said sealing ring, said locking ring opening down- 
wardly and having an inwardly extending lip for 
engaging beneath a portion of said sealing ring 
when said sealing ring is disposed beneath a portion 
of said locking ring, said lugs having portions 
which protrude downwardly between said lip of 
said locking ring and said wall of said container and 
terminating below said locking ring. 

2. The closure assembly defined in claim 1 wherein 
said central web member includes an annular support 
flange secured to said sealing ring and a central web 
spaced inwardly from said sealing ring and supported 
by said support member, said central web being offset 
upwardly from said support member for defining an 
annular recess between the periphery of said web and 
said sealing ring and wherein said locking ring includes 
an inwardly protruding annular flange received within 
said recess and means extending over said annular 
flange for indicating when the annular flange has been 
moved with respect to said web. 

3. The closure assembly defined in claim 1 whrein 
said locking ring has inwardly opening opposed handles 
along the inner portion of said locking ring. 

4. The closure assembly defined in claim 1 wherein 
said lugs are normally inclined at an angle of between 
10* and 70* and wherein said lugs are biased inwardly 



lugs are disposed at an incline or obtuse angle to the 60 when said locking ring extends over the top portion of 



web and are pivoted outwardly when the cup is 
stripped from the mold. 

The lugs are preferably molded at an incline in the 
mold so that a stripper ring can urge the lugs outwardly 
in stripping the cap from the mold. 

It will be obvious to those skilled in the art that many 
variations may be made in the embodiment here chosen 
for the purpose of illustrating the present invention 



65 



said sealing ring. 

5. The closure assembly defined in claim 1 wherein 
said lugs include shoulders on the outer surfaces of said 
lug intermediate the ends of said lug and wherein said 
lips extend below said shoulders when said locking ring 
is installed over said sealing ring. 

6. The closure assembly defined in claim 1 wherein 
adjacent lugs include sides which taper upwardly and 
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terminate within said locking ring for receiving a lever 
therebetween to assist in removing said locking ring 
from said sealing ring. 

7. The closure assembly defined in claim 1 including 5 
an O-ring between said sealing ring and said top chime 
of container, said O-ring being under compression when 
said locking ring is fully installed on said sealing ring. 

8. The closure assembly of claim 1 including a periph- 
eral locking flange on said container wall having a pe- 
ripheral upwardly extending rim extending beyond and 
adapted to make contact with the lower terminus of the 
plastic cap. 

15 



9. The closure assembly of claim 1 including a periph- 
eral locking flange having a peripheral upwardly ex- 
tending rim adapted to contain the lower terminus of 
the plastic cap, and a peripheral prying flange above 
and in proximity to said locking flange to provide mutu- 
ally opposing surfaces. 

10. The closure assembly of claim 1 including a lock- 
ing flange on said container wall adapted to contain the 
lower terminus of the plastic cap, a peripheral prying 
flange on-said container wall above and in proximity to 
said locking flange, having at least one tamper-evident 
sealing means connecting . said locking flange and said 
prying flange. - 
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[57] ABSTRACT 

A flexible, snap-on closure for use in combination with 
a container neck in order to seal closed a container in a 
tamper-evident manner includes a flexible closure hav- 
ing a top surface, a cylindrical side wall, an inwardly 
protruding annular rib and an inwardly opening annular 
channel. The container neck is compatibly configured 
with a top rim defining the container opening and an 
outwardly opening annular channel disposed below the 
top rim such that the annular rib is configured to fit 
within the outwardly opening channel and the inwardly 
opening annular channel is configured to snugly receive 
the top rim. The closure further includes a bail handle 
attached to the side wall by means of two attachment 
ribs which are integral with the bail handle. The side 
wall of the closure includes score lines, there being one 
line on opposite sides of each attachment rib, such that 
upward lifting on the bail handle which is attached to 
the side wall by means of three frangible elements, re- 
sults in the breaking of those frangible elements and the 
severing of the score lines such that the lower portion of 
the closure side wall is flared outwardly in order for the 
closure to be removed from the container neck. The 
closure has an increased axial height which is sufficient 
relative to its diameter to prevent removal of the clo- 
sure without some disruption of the closure. 

12 Claims, 6 Drawing Figures 
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invention. However, it may be deemed that one or more 
SNAP-ON, TAMPER-EVIDENT CONTAINER of such references are relevant to the present invention 

CLOSURE and thus these various references are set forth below. 
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BACKGROUND OF THE INVENTION 5 

This invention relates in general to plastic closures 
for containers and more particularly to such closures 
which are designed for snap-on assembly and which 
include a tamper-evident feature. 

The container closure art is quite crowded with nu- 10 
merous styles of closures, many with very limited and 
specialized purposes. One small segment of that art 
includes those closures which are intended to cooperate 
with the corresponding container, not by threaded en- 
gagement, but rather by snapping onto the neck of the " Crisd disdoses a s bottle for a container 
container. So long as the mutually engaging portions ^ a neck conf a F tion whjch inc K ]udes m 
have a correct size and posi lonal location a very tight * Qyer ^ 

and secure seal can be established without the need for fae self . retaining thereon , ^ ^ forme<J of 
AnotherseSTof the closure art which is applica- 20 resUient materia^ ^permkting distortion of the cap when 
ble to threaded engagement closures as well as snTp-on . * » f a Pf hed H 0 the * ™* is positioned around 

closures includes thole closures with some type of tarn- ?» d &*ened to an annular flange of the cap by a plural- 
per-evident feature. A tamper-evident feature is used to of ****** e J ements ? nd 11 K .*» t0 a P° rt,on 
alert the end user or recipient of the container that the thereof separated from the remainder by spaced cut- 
contents may have been tampered with at some earlier 25 away areas. The ring thus may be used as a pull nng to 
point in time. By constructing a closure which cannot free th . e P omon of * e annular flaD S e 35 necessary in 
be defeated for access to the contents of the container removing the cap by permitting the remainder of the 
without showing that it has been defeated or at least <*P t0 ex Pand circumferentially so as to become disen- 
tampered with, the end user or recipient is assured that S a S ed from the M^lar shoulder on the neck portion of 
the contents are unaltered if the closure does not reveal 30 the bottle, 

any tampering. Concerns over tampering are solved by Hidding discloses a tamper-proof cap structure which 
means of the present invention which offers a snap-on, includes a cap, a locking ring and a handle and is in- 
pull-off closure which cannot be defeated as initially tended for use with a bottle or similar container having 
applied to the container, for access to the container one or more teeth fashioned adjacent a reduced bottle 
contents, without showing, by the appearance of the 35 neck. The cap structure locking ring is provided with 
closure, that tampering has occurred. The present in- one or more pawls positioned to mate with the con- 
vention includes a bail handle attached to the body of tainer neck teeth to prevent the cap from being un- 
the closure by means of attachment ribs which are screwed from the container. Frangible connectors 
bounded by a pair of score lines (one adjacent each rib) which rigidly connect the locking ring and cap can be 
disposed on the inside of the closure body skirt The 40 broken if sufficient unscrewing torque is applied to the 
increased axial height of the closure relative to its diam- cap; and the broken connectors and dropped ring pro- 
eter in combination with an abutment surface on the vide visual evidence that tampering has at least been 
container neck assures that the closure cannot be pried attempted. 

off without showing evidence of such prying attempts. Conti discloses an overcap for receipt on a jar in 
If prying off of the closure is attempted, the score lines 45 surrounding relation to a threaded closure cap of the jar 
will be partly severed or the lower edge of the closure and which when mounted prevents tampering with the 
marred or torn, all of which reveal that an attempt to closure cap and unauthorized entry into the jar interior, 
tamper with the container contents has been made. The overcap includes an upper surface overlying the 
Further, by disposing the majority of the bail handle at closure cap and a skirt depending circumferentially 
a location contiguous to the lower edge of the con- 50 therefrom. The skirt is radially spaced from the closure 
tainer body, and by attaching this bail handle to the cap substantially along its length so that the overcap is 
container body by means of a plurality of frangible free for rotational movement relative to the closure cap 
elements, any attempt to pry oft the closure will by and cannot be frictionally coupled to the closure cap to 
necessity push upwardly on the bail handle, causing one effect removal of the latter. 

or more of the frangible elements to fracture, thereby 55 Magnusson discloses a tear tab closure for containers 
indicating that an attempt has been made to tamper with which comprises a cap having a top, a downwardly 
the contents of the container. depending skirt, a tear tab projecting from the skirt and 

When it is intended to remove the closure of the terminating, in a finger ring. The tear tab is relatively 
present invention from the neck of the container, the short and the finger ring is secured thereto by any suit- 
bail handle is pulled upwardly thereby severing each of 60 able mechanical or adhesive fastening means. The fin- 
the frangible elements and with continued pulling in an ger ring has a large enough inside diameter to facilitate 
upward direction, the attachment ribs act to sever the capture of the finger ring by a finger of the user and it 
score lines and thereby allow the lower portion (skirt) may be disposed to lie at the side of the container or it 
of the closure body to flare outwardly, effectively in- may be large enough in diameter to encircle the con- 
creasing its diameter, thus enabling the closure to be 65 tainer in close proximity thereto. Dubaeb discloses clo- 
pulled off of the container neck. sure means for a bottle for hermetically sealing the 

While certain prior art references exist, none are bottle. The disclosed closure means is shaped like a cap 
believed to anticipate nor to render obvious the present comprising at least one slitting by means of which the 
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side wall of the cap spreads when being set. The cap then the side wall of the closure may be deflected out- 

furthermore comprises an inside annular bead and a wardly to a sufficient degree in order to clear the top 

sealing collar for hermetically sealing the cap onto the rim of the container neck thereby allowing the closure 

bottle. The cap further comprises a lift-off element for to be removed. If tamper-evident means are disposed as 

easy reopening and at least one tear-off tensioning mem- 5 part of the closure they may not disclose any tampering 

ber spanning the slitting so as to counteract spreading depending upon their type and location. Due to the fact 

and acting as a warranty signet. that such closures are typically fabricated from a flexi- 

Smalley discloses a tamper-indicating, press-on, pull- ble synthetic material, if only a minimal amount of side 

off closure for maintaining pressure in a container wa n flexing is required in order to sufficiently distort 

whereby the closure and container provide a package 10 the closure so that it may be removed from the con- 

which may be readily opened by a customer without the tainer, then it is likely that any frangible elements or 

use of tools and without the creation of dangerous sharp other tamper-evident features will not be broken or 

edges. This closure includes a cap and a cap liner which severed by this minimal amount of flexing. For this 

fits within the cap and is formed integral with a pull ring reason, the closure of the present invention has an in- 

for removal of the cap from a container. A plurality of 15 creaS ed axial height, and relative to the diameter size of 

severable tamper-indicating webs are formed between the c i 0S ure, a minimal amount of flexing is not sufficient 

the pull ring and the cap liner and sever upon actuation t0 break or sever the f rang ible elements and is not suffi- 

of the pull ring to indicate tampering with the package. cient to distort the side wall of the c i osure sufficiently 

Walter discloses a tamper-proof cap and neck assem- for removal from th e container neck. Any amount of 

bly which are made of stretchable plastic material m 20 flexing or distortion of the side wall of the closure that 

which the neck has portions fitted within and about a would enabIe its removal from the container neck 

short metal neck portion of a container which serves as WQuld by necessity according to the present invention's 

a rigidifying back-up for the plastic neck. A locking degi resuU {n ^ q( the sidfi ^ breaking of the 

shoulder on the neck provides a deflection-resistant frangible elements connecting the bail handle to the side 

structure and thereby prevents > • tamper-mdicatmg nng 23 ^ of w sevefi Qf ^ scQre ^ which arg 

connected to the cap from slipping off the shoulder cd | n ^ side ^ Qf ^ dosure 

without teanng upon initial un breading of the >cap. This increasing the axial height of a snap- 

ngidified structure also ^^J^k™™ of he * ^ « £ 

tamper-mdicattng ring «^i»^ttaada« of the P that is completely novel. 

C f P ^h h ^Z ^tr Sv ™Tb23 which Another novel feature of the present invention includes 

stretched over the shoulder by a capper Dead wmcn . . . t r , t , 

c # * „,:*», tt, fl a primary seal design that enables the normal cap liner 

engages force-transmitting posts integral with the ring ** J . • 

for forcing the ring over the locking shoulder. t0 be ehmmated - 

Grussen discloses a one-piece plastic bottle cap SUMMARY OF THE INVENTION 

which comprises a crown-shaped main part encircled 35 , ' c u- 

by a reinforcing ring which holds the main part on the . A fle * ble > P ,asnc snap-on closure for use m combina- 

bottle and is integral therewith over a 60' sector, but tIon ™ th ? contamer nec * ln ordcr t0 seal c ]? sed the 

may be swung upwardly and used to pull the cap off the container in a tamper-evident manner according to a 

bottle. The cap has two depending skirts and the inside typical embodiment of the present invention comprises 

of the outer skirt is provided with retaining means for 40 * flexible cap body having a top surface and a generally 

engagement over the peripheral ridge on the mouth of cylindrical surrounding side wall, an inwardly protrud- 

a bottle in S annu ^ ar nb » an annular connection portion disposed 

Westfall discloses a composite closure which includes between the annular rib and the top surface and ar- 

a flexible, resilient plastic fitment, and a gasketed rigid ranged to define an inwardly opening annular channel, 

closure panel. The fitment has a perforate top and de- 45 * bail handle attached to the surrounding side wall by 

pendent skirt. The closure panel is retained within the means of two spaced-apart attachment nbs which are 

skirt. A lifting ring in the top of the flexible plastic integral with the bail handle wherein the side wall has a 

fitment is joined to marginal portions of the fitment top P air of score hnes » ^ch score line disposed adjacent a 

by breakable bridging portions and by substantially corresponding attachment nb, and wherein the closure 

unbreakable integral hinge portions attached directly to 50 *as an increased axial height which is sufficient relative 

a portion of the skirt. Once breakable bridging portions to its diameter size and flexibility to prevent defeat of 

are broken, the semi-detached ring serves to alert shop- the closure without some indication resulting on the 

pers that the closure has been previously tampered with closure that tampering has occurred, 

or removed. ^ ne object of the present invention is to provide an 

While many of the intended purposes for the listed 55 improved snap-on, tamper-evident container closure, 
references are much the same, and in part similar to the Related objects and advantages of the present inven- 
intended purpose of the present invention, it is to be tion will be apparent from the following description, 
noted that the novelty of a device is not based upon its BRIEF DESCRIPTION OF THE DRAWINGS 
intended purpose, but rather on its uniqueness of struc- 
ture employed to accomplish the particular purpose. 60 FIG. 1 is a front elevation view of a snap-on, tamper- 
Further, none of the disclosed devices rely on an in- evident container closure as received on a container 
creased axial height of the closure in order to preclude neck according to a typical embodiment of the present 
the ability to manually remove the closure from the invention. 

container neck by pulling or twisting the closure off, a FIG. 2 is a top plan view of the FIG. 1 container 

technique which is available with those closure designs 65 closure. 

of a limited axial height. As should be understood, when . FIG. 3 is a front elevation view in full section of the 

the axial height of a snap-on, flexible closure is some- FIG. 1 container closure as disposed on a container 

what small with respect to the diameter of the closure, neck. 
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FIG. 4 is a front elevation view in full section of the points of attachment are provided by frangible elements 
FIG. 1 container closure. 36 which are broken as the bail handle 26 is pulled 
FIG. 4A is an enlarged detail of a channel which upwardly as part of the closure removal procedure, 
comprises part of the~snap-on capability of the FIG. 1 These frangible elements provide yet one further indi- 
container closure. 5 cator of any tampering attempts which one may make 
FIG. 5 is a front elevation view in full section of the against the container. If one attempts to tamper with the 
FIG. 1 container neck. disclosed container closure and elects to use the bail 
aec/^d tt>ti/" , \kt tuc DDrcDDDDn handle, the first elements to be broken will be these 
DESCRIPTION ^OF THfc ^FREFfcRRiiD frangible elements 36 and due to their spacing around 
EMBODIMENT J0 the c i rcum f erence 0 f t j, e closure, there is in effect no 
For the purposes of promoting an understanding of portion of the bail handle which may be lifted up upon 
the principles of the invention, reference will now be sufficiently to remove the closure without one or more 
made to the embodiment illustrated in the drawings and of the frangible elements breaking. As the bail handle 
specific language will be used to describe the same. It continues to be lifted upwardly upon, and after the 
will nevertheless be understood that no limitation of the 15 three frangible elements are broken, the score lines 
scope of the invention is thereby intended, such alter- which bound each of the attachment ribs will be sev- 
ations and further modifications in the illustrated de- ered. When such severing takes place, the approximate 
vice, and such further applications of the principles of lower half of the closure side wall becomes disrupted 
the invention as illustrated therein being comtemplated allowing it to flare outwardly so that the closure may be 
as would normally occur to one skilled in the art to 20 removed from the container neck. As is illustrated, the 
which the invention relates. two attachment ribs extend in an axial direction up- 
Referring to FIGS. 1 and 2, there is illustrated a snap- wardly across the side wall 24 of the closure for approx- 
on, tamper-evident container closure 20 as disposed on imately half of the axial height of the closure. By con- 
a container neck 21. The container closure includes a structing closure 20 such that its side wall is of an in- 
substantially flat though recessed top surface 23 (see 25 creased axial height, the lower portion of the side wall 
FIG. 3), a generally cylindrical surrounding side wall cannot be deflected outwardly a sufficient degree for 
24, and a connecting portion 25 which is annular in the closure to be removed from the container neck 
configuration and extends between top surface 23 and without one or more of the tamper-evident features 
the generally cylindrical side wall 24. Integrally dis- being broken. A further aid provided by the present 
posed as part of closure 20 is a bail handle 26 which 30 invention for keeping the closure on the container neck 
extends circumferentially about side wall 24 at a loca- until it is desired to be removed is the fact that the radial 
don which is contiguous to the lower edge of side wall width of the shoulder 33 is approximately equal to the 
24. The bail handle 26 does not extend completely thickness of side wall 24. Consequently, the outer sur- 
around the side wall but rather terminates short of a face of side wall 24 is generally in circumferential align- 
360° extension with each end of the bail handle termi- 35 ment with the outer surface of the container neck 21 at 
nating in a corresponding and axially-extending integral a location below shoulder 33. This is best illustrated in 
attachment rib 27. Providing an interface between the FIG. 3 wherein outer wall surface 37 of side wall 24 is 
two attachment ribs 27 and the side wall 24 are two generally in alignment with outer surface 38 of con- 
score lines 28 which are arranged in a parallel manner, tainer neck 21. 

a different one adjacent each attachment rib, and dis- 40 When the bail handle is lifted upwardly on and the 

posed on the outer side of the rib rather than between pair of score lines severed, the effect is to allow the skirt 

the two ribs. These score lines represent portions of side portion of the side wall to flare outwardly which has 

wall 24 which have a reduced thickness thereby en- the effect of reducing the axial height of the closure. In 

abling the score lines to be one of the first portions to fact, the axial height is approximately cut in half and as 

fracture or sever as bail handle 26 is pulled upwardly. 45 a result, the axial height dimension relative to the diam- 

The reduced thickness is achieved by elimination of eter of the closure becomes acceptable for pulling the 

material from the inside diameter surface of the side container closure off of the container neck. Even if one 

wall, leaving the outside surface uninterrupted. As was would attempt to gain access to the contents of the 

previously mentioned, the lower edge 31 of bail handle container by inserting a tool or other sharp object be- 

26 is generally coincident with lower edge 32 of the side 50 tween the lower edge 32 and shoulder 33, it is not possi- 

wall 24. In the received condition as is illustrated in ble to pry outwardly on the side wall a sufficient dis- 

FIG. 1, the container neck 21 includes a shoulder 33 tance to allow the closure to be pried off of the con- 

which, although slightly angled, is disposed in ex- tainer neck without at the same time some damage 

tremely close proximity to lower edge 32. This shoulder being done to the side wall at the location where the 

is properly located in the axial direction such that the 55 prying occurred. Such a prying attempt would also 

closure 20 may be pushed downwardly onto container cause some lifting of the bail handle which could frac- 

neck 21 with a snapped-on and sealed engagement re- ture one or more of the frangible elements. Although 

suiting, while at the same time, lower edge 32 is pushed the synthetic material used for the closure is flexible, it 

to a location adjacent shoulder 33. The proximity of may still be torn, cut or otherwise marred which would 

shoulder 33 to edge 32 and the outside diameter size of 60 in fact be the result from such a prying attempt. Conse- 

shoulder 33 precludes vertical access by a pointed in- quently, even if one does not elect to use the bail handle 

strument inbetween the closure and container neck. For due to its revealing that a tampering attempt has taken 

molding and handling convenience, shoulder 33 may be place by the fracturing of the frangible elements 36, 

replaced by a bead, but so long as its size and location evidence will still be left behind as to the tampering 

are equivalent to shoulder 33, the tamper-evident as- 65 attempt simply by the marks and disruptions caused to 

pects of the design remain unaffected. the side wall 24 of closure 20. 

As is illustrated in FIG. 2, the bail handle 26 is at- While closure 20 may not appear to be significantly 

tached at three other locations to the side wall 24. These higher than other caps, the difference to be noted is 
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between caps which are threadedly attached to the determines the radial dimension of shoulder 33. Conse- 

container neck and those closures which snap onto the quently, in order for the thickness of side wall 24 to be 

neck. For threaded engagement a greater axial height is substantially equal to the radial dimension of shoulder 
needed, depending on the thread pitch simply to pro-* 33, it is important that the outside diameter of wall 46 

vide enough threads. However, with snap-on closures 5 and surface 38 be properly selected. Similar constraints 

the only axial height ever considered was just enough to are necessary if a raised bead is used in lieu of shoulder 

provide some means of engagement for the snapping 33. 

together. Thus the present invention is a clear departure Wall 46 includes at its uppermost location a top rim 

from these traditional designs. portion 47 which defines the container opening. As 

The concept of an increased axial height becomes 10 should be understood, each of the male and female 

relevant when it is understood that prying off of the contoured portions existing both with the closure 20 as 

closure is as logical to one who is tampering as is lifting well as the container neck 21 are annular in appearance 

up on a bail handle which would immediately reveal and uniform as to shape and dimensions throughout 

that tampering had occurred. As one lifts upwardly on their 360* extent. Wall 46 has a very slight upward and 

the outer, lower edge of the closure the distance from 15 inward taper as does closure 20, such that as closure 20 

the lower edge to the top edge of the container rim is pressed downwardly, the lower portion of side wall 

represents one leg of a right triangle (the height). The 24 does not encounter dimensional interference as it 

diameter of the closure provides the other leg (the approaches shoulder 33. This assures that the closure 

length). The angle of this triangle which is opposite the will be easily started on the container and advanced, 

height side is the amount of upward deflection needed 20 The fit becomes progressively tighter and tighter as the 

to pry the closure off of the container. Simple experi- upper portions of the container and closure are pushed 

ments with the geometry and dimensional values reveal together. Once the closure is fully advanced onto the 

the importance of an increased axial height as an appro- container neck, lower edge 32 will be adjacent shoulder 

priate tamper-evident means for snap-on plastic clo- 33 while at the same time rib 41 snaps over bead 34 as 

sures. 25 rim portion 47 pushes snugly up into channel 42. This 

Although one aspect of the present invention is the manner of engagement actually provides two sealing 

tamper-evident features and the design of the closure locations, one at the upper portion of the container neck 

which has an increased axial height to prevent prying of where the inside diameter of the rim portion seals 

the closure off of the container neck without some evi- against the inwardly tapering annular surface provided 

dence of that prying being disclosed, another feature of 30 by portion 42c which actually fits into the container 

the present invention is the snap-on design and the inte- opening. The other seal location is at the intersection of 

rior seal which is created by the closure being snapped bead 34 and rib 41. When the closure is pushed onto the 

onto the container neck. neck of the container, the angled nature of portion 42c 

Referring to FIG. 3 which is a full section view of the tries to push the inside diameter of the neck outwardly 

assembly of the closure onto the container neck and 35 while the snap-on interference of rib 41 and bead 34 

FIGS. 4 and 5 which are full front elevation section tends to hold the neck inwardly. These two opposing 

views of the closure and the container neck, respec- forces put a preload on the seal location of the neck 

tively, it will be seen that the upper portion of both inside diameter and portion 42c. 

members are specifically configured with male and This tight engagement between these two members 

. female portions so as to create a snap-together assembly 40 facilitates and furthers the tamper-evident objectives of 

which provides an adequate seal for the contents of the the present design. If the closure was somewhat loosely 

container. Referring to FIG. 4, closure 20 includes an received by the container neck, then there would be 

inwardly protruding annular rib 41 which has a slightly greater dimensional freedom for the purposes of flexing 

rounded interior surface. Connecting portion 25 which the closure in an attempt to pry it off of the container 

connects the side wall 24 with top surface 23 as well 45 neck. However, by having tight engagement between 

provides the connecting portion between annular rib 41 the closure and the container neck, this option is not 

and top surface 23. Connecting portion 25 is configured available to one who would attempt to tamper with the 

in such a manner so as to define a downwardly and contents of the container. The snug fit and provided 

inwardly opening channel 42. Due to the recessed na- sealing also permits the present closure to be free of any 

tureof top surface 23, one side 43 of connecting portion 50 liner which is often required to insure the requisite 

25 is disposed as a downwardly and inwardly inclined sealing. 

surface. This particular geometry results in channel 42 As has been mentioned, one of the characteristics of 
having a cross section shape which is part-circular and the present invention which is believed to be important 
extends in a circular manner for approximately 90 de- to its success is the increased axial height of the closure 
grees. There is a substantially flat, vertical portion 42a 55 relative to its diameter. When evaluating the relation- 
leading from rib 41 to the start of the circular portion ship between these dimensional values, the thickness 
42& The channel ends with a substantially flat portion and flexibility of the material used for the closure must 
42c which is disposed at approximately 45 degrees and also be taken into consideration. However, there is a 
connects to the underside of top surface 23. limit on the types of materials which are suitable and 
Referring to container neck 21, it is arranged into two 60 thus in accordance with the teachings of the present 
generally cylindrical though slightly tapered portions, invention, the axial height of closure 20 of the exem- 
that portion above shoulder 33 and below bead 34, and plary embodiment is at least one-half the outside diame- 
that portion above bead 34. The outer surface 38 of the ter size of the closure. Of course, the greater the axial 
portion below shoulder 33 does not comprise a func- height, the greater the degree of security against unau- 
tional part of the closure and container combination, 65 thorized tampering. However, since the score lines 
although it should be understood that the outside diam- must be severed to remove the closure, the greater the 
eter size of surface 38 relative to the outside diameter axial height the longer the score lines must be in order 
size of wall 46, each at the location of shoulder 33, to allow a much larger portion of the closure to flare 
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outwardly in order to release the closure from the con- 
tainer neck. 

A further point to consider with the dimensional 
proportions of the closure is the fact that the bail handle 
26 is designed to be pulled upwardly on and ultimately 
pass over the top edge of the closure so that it may be 
comfortably grasped by the fingers of one hand and 
lifted upwardly on in order to sever the score lines. 
Since it is also found to be important to dispose this bail 
handle at substantially the lowest-most point of the 
closure, if the axial height of the closure is greatly in- 
creased such as two or three times what it presently is 
relative to the diameter, then the bail handle would 
need a much larger diameter in order to be able to pass 
over the uppermost surface of the closure. Conse- 
quently, a number of factors have to be assessed in 
evaluating the dimensional relationships, but it should 
be understood that all other dimensional properties can 
be satisfactorily established by the 1:2 ratio between the 
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opening annular channel being suitably configured 
to snugly receive said top rim whereby the snap-on 
receipt of the closure by the container creates a 
sealed and closed condition of the container by 
means of said snap-on closure; and 
said closure having an axial height which is sufficient 
relative to its diameter and material flexibility in 
order to prevent removal of said closure without 
some indication of said tampering being evident on 
the closure. 

2. The snap-on closure of claim 1 wherein said in- 
wardly opening annular channel has a part-circular 
cross-sectional shape and terminates with an inwardly 
tapered surface. 

3. The snap-on closure of claim 1 wherein said clo- 
sure's axial height is equal to at least one-half of the 
closure's outside diameter. 

4. The snap-on closure of claim 1 wherein said bail 
handle is further attached to said closure by a plurality 



height and the diameter as previously identified. All of 20 of dements and ^ Iowermost surface of said 

these dimensional relationships are also only applicable bafl hand]e i$ substantially coincident with the lower- 
to the snap-on type of container closure since thread- mQSt ed Qf ^ dosure 

edly engaged closures have an entirely different set of 5 A s^p-on closure for use in combination 

criteria and there would not under those types of de- ^ a neck fa Qrder tQ ^ ^ 

2ft spending container 



of the container neck by means of the bail handle. 
Rather, the closure would simply be unscrewed once 
any interlocking features or other tamper-evident fea- 
tures were defeated. 

One option to the present invention is to provide a 30 
total of four score lines with one each being disposed on 
each side of each attachment rib. The decision as to the 
number and location of score lines depends in part on 
the size of the closure, its material, wall thickness and 
the desired force level to be exerted to remove the 35 
closure. 

While the invention has been illustrated and de- 
scribed in detail in the drawings and foregoing descrip- 
tion, the same is to be considered as illustrative and not 
restrictive in character, it being understood that only 40 
the preferred embodiment has been shown and de- 
scribed and that all changes and modifications that 
come within the spirit of the invention are desired to be 
protected. 

What is claimed is: 

I. A flexible, plastic, snap-on closure for use in combi- 
nation with a container in order to seal closed said con- 
tainer in a tamper-evident manner wherein the neck of 
the container is configured with a top rim portion defin- 
ing a container opening, an outwardly opening annular 50 
channel disposed below said top rim portion, a gener- 
ally cylindrical side wall and a shoulder providing a 
substantially horizontal abutment surface outward of 
said side wall and wherein said snap-on closure com- 
prising: 55 
a flexible closure body having a top surface and a 

generally cylindrical surrounding side wall; 
an inwardly protruding annular rib; 
an annular connecting portion disposed between said 
annular rib and said top surface and arranged to 60 
define an inwardly opening annular channel; 
a bail handle attached to said surrounding side wall 
by means of two, spaced-apart attachment ribs 
integral with said bail handle, said side wall includ- 
ing a pair of score lines, each score line being dis- 
posed adjacent a corresponding attachment rib; 
said annular rib being suitably configured to fit within 
said outwardly opening channel, and said inwardly 



in a tamper-evident manner, 
wherein said snap-on closure comprises: 
a flexible closure body having a top surface and a 

generally cylindrical surrounding side wall; 
a bail handle attached to said surrounding side wall 
by means of two, spaced-apart attachment ribs 
integral with said bail handle, said side wall includ- 
ing a pair of score lines, each score line being dis- 
posed adjacent a corresponding attachment rib; 
and 

said closure having an axial height which is sufficient 
relative to its diameter and material flexibility in 
order to prevent removal of said closure without 
some indication of said tampering being evident on 
the closure. 

6. The snap-on closure of claim 5 wherein said clo- 
sure's axial height is equal to at least one-half of the 
closure's outside diameter. 

7. The snap-on closure of claim 5 wherein said bail 
45 handle is further attached to said closure by a plurality 

of frangible elements and the lowermost surface of said 
bail handle is substantially coincident with the lower- 
most edge of the closure. 

8. In combination: 
a container comprising: 

a container neck portion which includes a top rim 

defining a container opening; 
an outwardly opening annular channel disposed 

below said top rim; 
a generally cylindrical side wall; and 
a shoulder providing a substantially horizontal abut- 
ment surface outward of said side wall; and 
a flexible, snap-on closure for use in combination with 

said container neck which comprises: 
a flexible closure body having a top surface and a 
generally cylindrical surrounding side wall, an 
inwardly protruding annular rib; 
an annular connecting portion disposed between said 
annular rib and said top surface and arranged to 
define an inwardly opening annular channel; 
a bail handle attached to said surrounding side wall 
by means of two, spaced-apart attachment ribs 
integral with said bail handle; 
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said side wall including two opposite score lines, 
there being one score line disposed on opposite 
.sides of each attachment rib; 

said annular rib being suitably configured to fit within 
said outwardly opening channel, and said inwardly 
opening annular channel being suitably configured 
to snugly receive said top rim whereby the snap-on 
receipt of the closure by the container creates a 
sealed and closed condition of the container by 
means of said snap-on closure; and 

said closure having an axial height which is sufficient 
relative to its diameter and material flexibility in 
order to prevent removal of said closure without 15 
some indication of said tampering being evident on 
the closure. 



10 



9. The snap-on closure of claim 8 wherein said in- 
wardly opening annular channel has a part-circular 
cross-sectional shape and an interior tapered wedge 
configuration. 

10. The snap-on closure of claim 8 wherein said clo- 
sure's axial height is equal to at least one-half of the 
closure's outside diameter. 

11. The snap-on closure of claim 8 wherein the side 
walls of said container neck and said closure are cooper- 
atively sized for an interference fit thereby creating a 
secondary seal. 

12. The snap-on closure of claim 8 wherein said bail 
handle is further attached to said closure by a plurality 
of frangible elements and the lowermost surface of said 
bail handle is substantially coincident with the lower- 
most edge of the closure. 
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[57] ABSTRACT 

A one-piece container closure for use with pressurized 
containers, such as champagne bottles. The closure 
includes a shank attached to a top for sealing the bottle. 
An expandable skirt depends from the top and sur- 
rounds a ring on the bottle neck. A plurality of retaining 
shoulders extend inwardly from the skirt to engage a 
lower surface on the neck ring. A retaining ring shaped 
to conform to the shape of the skirt is frangibly attached 
to the lower edge of the skirt to inhibit the radial expan- 
sion of the lower edge of the skirt to keep the cap on the 
bottle. To remove the cap, the retaining ring is first 
separated from the lower edge of the skirt The retain- 
ing ring is then slid up towards the top of the cap or 
down off of the skirt to allow the skirt to expand radi- 
ally which permits the retaining shoulders to become 
disengaged from under the neck ring when the cap is 
pulled upwardly. 

20 Claims, 8 Drawing Figures 
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generally horizontal upper surface for engaging a lower 
SELF LOCKING CONTAINER CLOSURE surface on the ring of the bottle. 

The retaining shoulders have an upwardly and in- 
This is a continuation-in-part application of my co- wardly tapered inclined surface so that when the cap is 
pending U.S. Patent Applications Ser. No. 182,552, 5 placed over the neck of the bottle, the inclined surfaces 
filed Aug. 29, 1980, now U.S. Pat. No. 4,331,248 and ride against the neck ring on the bottle. A removable 
Ser. No. 256,350 filed Apr. 21, 1981, now abandoned. retainer is attached along the lower edge of the skirt to 

BACKGROUND OF THE INVENTION ^£^ 1 SS^£ ISSUES £ 

Closures for pressurized containers have generally 10 likewise inhibited from radial expansion by the retainer, 

been multicomponent devices. For example, sparkling As the retaining shoulders of the cap are forced over 

wines, such as champagne, sekt or spumante have often the neck ring, the upper portions of the shoulders pivot 

been sealed with cork closures wired onto the neck of radially outwardly. This outward pivotal movement 

the bottle. These natural cork closures, besides being can be provided for in several ways. In one embodi- 

expensive, require a number of steps for their insertion 15 ment, the skirt has a number of resilient, expandable 

and additional steps for placing the wire retainer over pleated sections. In another embodiment the expandable 

the cork and around a ring on the neck of the bottle. skirt has a smooth cylindrical or slightly conical surface 

Such a closure adds to the cost of the product sold. with vertical slits in the skirt between the retaining 

One problem with closures for sparkling wines which shoulders to enable the resilient skirt to expand radially 

use wire retainers is their well-known propensity to 20 when the shoulders are forced over neck ring, 

suddenly blow off the end of the bottle after the wire After the upper, ring engaging surfaces of the retain- 

retainer is removed. This may tend to happen especially ing shoulders have cleared the neck ring, the resilient 

if the wine is not chilled sufficiently or if it is shaken or skirt and retainer pivot the shoulders back to their nor- 

jarred; in either case the high pressure developed be- mal, generally horizontal attitude so that the ring en- 

neath the cork, be it natural or plastic, is sufficient to 25 gaging surfaces of the retaining shoulders engage the 

discharge the cork from the bottle at quite high veloci- lower surface of the neck ring, 

ties. Damage to persons and property often results from The removable retainer can be a simple tear strip 

the sudden, unexpected discharge of the cork. attached at points along the lower edge of the skirt. 

In U.S. Pat No. 3,946,891 to Picoy, et al., a flexible However, it has been found that a retainer in the form of 

plastic cap for use on pressurized containers which 30 a ring having an inner circumference shaped to conform 

eliminates the wire retainer is disclosed. The cap in to the outer surface of the skirt is generally preferred 

Picoy includes an inner shank, an outer cap and a de- over a tear strip type of retainer. The inner surface of 

pending skirt portion having internal rib portions for the conforming retaining ring helps to keep the pleated 

engagement under the ring on the neck of the bottle. sections of a pleated skirt from flattening out against the 

However in Picoy the cap relies upon circumferential 35 retaining ring, which can occur at high bottle pressures 

expansion of the skirt material to permit the rib portion when using a tear strip retainer. When a skirt having a 

to pass over the outwardly extending ring or band on smooth surface is used, the inner surface of the retaining 

the bottle. Thus, the thickness of the ring around the ring would likewise conform to the shape of the skirt to 

neck of the bottle and the thickness of the rib portion on prevent the lower edges of the skirt sections from ex- 

the skirt are limited by the resilient character of the 40 panding outwardly. 

material from which the cap is made. If the circumfer- To remove a cap having a tear strip type of retainer 

ential stretching is too great, the skirt may be perma- from a bottle; the tear strip is torn away from the lower 

nently deformed so that the rib portion does not fully edge of the skirt. This allows the entire skirt to expand 

engage the lower surface of the rim of the bottle. If the radially and permit the retaining shoulders to disengage 

ring and/or ribs are not thick enough, the cap may blow 45 from under the ring on the bottle. However, if the pres- 

off the bottle. Further, even if the plastic material from sure in the bottle is great enough the cap may be blown 

which the cap is made would tend to return to its fully off the top of the bottle upon removal of the tear strip 

unstressed state, because of the time lag involved the retaining ring. 

cork may be blown off the end of the bottle before such To remove a cap having a retaining ring type of re : 

contraction has been completed. 50 tainer, the ring is first pushed up a short distance 

The following U.S. Pat. Nos. may also be of interest: towards the top of the cap at several places around the 

4,162,736; 4,057,160; 4,033,472 and 3,809,370. retaining ring. This breaks the attachment between the 

<2T TVfA/f ARvnp THP TMVPMTinM retaining ring and the lower edge of the skirt. However, 

SUMMARY OF THE INVENTION |he retaining ring stin surrounc i s the lower portion 

A one-piece container closure finding special utility 55 of the skirt, the skirt cannot expand to insure the cap 

when used with containers holding pressurized fluids is remains on the bottle. The retaining ring is then grasped 

disclosed. The closure, or cap, includes generally a by the user and slid up towards the top of the cap. When 

shank and a top attached to the upper end of the shank. used with a pleated skirt, the sawtooth-shaped conform- 

The shank is sized to fit within the neck of the con- . ing inner surface of the ring cannot slide over the top of 

tainer, typically a bottle adapted for holding sparkling 60 the cap so that the retaining ring provides a convenient 

wines, such as champagne. The combination of the top structure for urging the cap off the bottle. The outer 

and the shank is of conventional design and acts to seal circumferential surface of the retaining ring can be 

the interior of the bottle. grooved to help the user to twist the cap, through the 

A skirt portion depends from the lower outer edge of interface of the conforming inner surface of the retain- 

the top of the cap and surrounds the upper portion of 65 ing ring and the pleated skirt, when removing the cap. 

the neck of the bottle. The bottle has a neck ring located Alternatively, after breaking the seal the retaining 

below the rim of the bottle. Along the lower edge of the . ring may be slid down away from the skirt and onto the 

skirt are a plurality of retaining shoulders each having a neck of the bottle; the user then can grasp the cap and 
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pull the cap from the bottle with a twisting movement. FIG. 3 is a side view of another embodiment of the 

The use of the retaining ring therefore allows the cap to cap of the invention, 

if redeem a controlled* manner with less effort by . FIG. 4is a bottom 

the user. Further, one can reseal the bottle by replacing mg the placement and attachment of the conforming 

the c«d on the bottle and sliding the conforming retain- 5 retaining ring. 

£ X^iXJ to surround the retaining shoul- ^fJ^^T^ ™" 

de H' , * t. * u« QC a cin FIG. 7 is a side view of a third embodiment of the 

The closure of the invention can be molded as a sin- * ' 10 w ... - . . A 

1 ne closure 01 ™ ™™"*Jf . ncnrp „ n thrre f ore invent on w th portions broken away for clarity. 

gle, unitary piece; the price of the closure ^ therefore partial bottom view of the cap of FIG. 7. 

be low. The corking or capping machines used with the 1U ^ 

cap can be simple because it is mounted on the container DETAILED DESCRIPTION OF THE 

with a single linear movement. PREFERRED EMBODIMENTS 

A significant feature °^ tfjjs ^^^^.j" ^? move" Turning now to FIGS. 1 and 2, a first preferred em- 

sion of a resilient expandable skirt. The pivo* I move- a 2 of the mvention will be dcscribed . 

ment of the shoulder as it pivots outwardly when he Q ^ 2 ? ncludes a t 4> a shank 6 cxtending 

cap is inserted over the neck of a container is not limited centraU from the t and a pleated skirt 8 attached to 

by the elasticity of the material. The pleated, split or ^ d d{ from the lower outer cdgc 10 0 f the top. 

otherwise expandable skirt allows the shoulders to pivot Although the preferred embodiments will be de- 

as they ride over the ring on the neck of the bottle. Thus 2Q in terms of ^ particularly adapted for use 

the ring on the neck can be thicker and the upper ring with & bottlg containing spa rkling wine, a cap of the 

engaging surfaces of the retaining shoulders can be present invention can also be used for sealing other 

much deeper without causing the elastic limit of the ^ of conta j ners Q f th c lype having a ring around the 

skirt material to be exceeded. Because the neck ring- neck Qf the conta j ner . 

shoulder engaging surface can be much deeper, the cap 25 ^ tQp and shank of ^ cap are 0 f conventional 

can be secured to the container with the ability to with- design. The shank includes a number of sealing ridges 

stand much higher internal pressures within the con- 12 . When the shank is forced within the bore 14 of the 

tainer. neck 16 of the bottle, the sealing ridges are pressed 

The conforming retaining ring, as well as the resilient tightly against the interior surface 15 of the bore to 

skirt, provide an extra degree of safety compared with ^ msure a tignt sea j A num ber of webs 18, shown in FIG. 

closures using wire retainers. After the retaining ring is 2 , are formed between the top 4 and the upper portion 

separated from its attachment to the skirt, the retaining 20 of the sna nk. When the cap is fully seated over the 

ring, the resilient skirt and the shoulders continue to nec k Q f tne bottle, the webs contact the rim 22 of the 

keep the cap secured to the container. Only when the bottle. 

cap is grasped by the user, the conforming retaining 35 The neck of the bottle has a ring 24 located on its 

ring pushed up or down away from the lower edge of outer surface below rim 22. 

the skirt and the cap is urged upwardly, typically ac- The pleated skirt has a number of alternating, gener- 

companied by a twisting action, will the retaining forces a n y vertically disposed, pleated segments 26 and lock- 

of the shoulders be overcome to allow the cap to be j ng segments 28. The locking segments are generally 

removed. 40 planar members extending from outer edge 10. The 

The tear strip type of retaining ring provides a dual pleated segments are arranged between each locking 

function. It secures the lower, edge of the skirt against segment and likewise depend from the lower outer edge 

radial expansion to keep the cap on the container. It also Q f the top. A tear strip retainer 30 is connected to the 

insures against tampering with the contents of the con- lower edge 32 of locking segments 28 by a relatively 

tainer for the only way to remove the cap is to first 45 thin connecting segment 34. A handle portion 38 of the 

remove the tear strip. After removal of the tear strip, tear strip ring is provided so that the tear strip ring can 

tampering is obvious. be grasped by the user and torn away from the lower 

In addition to the above functions, retaining rings edge of the skirt, 
used with pleated skirts keep the pleated sections from a retaining shoulder 40 extends inwardly from near 
flattening out or otherwise deforming when very high 50 the lower edge of each of the locking segments of the 
bottle pressures are present and provide a convenient skirt. The retaining shoulders have a triangular cross- 
structure for applying axial and rotary force to the cap sectional shape and include a generally horizontal upper 
to remove it from the bottle. Retaining rings, whether ring engaging surface 42 (see FIG. 1) and an upwardly 
the skirt is pleated or not, also allow the cap to be used and inwardly sloping ring biasing surface 44 (see FIO. 
to reseal the bottle and insure that the cap does not 55 2). When the cap is fully inserted over the neck of a 
inadvertently blow ofT the top of the bottle when the bottle, the upper ring engaging surface lies juxtaposed 
seal between the retaining ring and skirt is broken. to the generally horizontal lower surface 46 of ring 1A 

Additional features and advantages of the invention on the neck of the bottle, 

will appear from the following description in which the The W-shaped cross-sectional outline ofpleated seg- 
preferred embodiment has been set forth in detail in 60 mcnts 26 is shallowest near outer edge 10, is deepest 

conjunction with the accompanying drawings. near the ring engaging surface 42 and then narrows 

CO J P somewhat at their lower edges 36. This variation pro- 

BRIEF DESCRIPTION OF THE DRAWINGS motes greater flexibility when capping the bottle while 

FIG. 1 is an isometric view of one embodiment of the somewhat inhibiting radial expansion of the skirt along 
cap of the invention partially broken away to show a 65 edges 32, 36 after the tear strip is removed^ Therefore, 

re£in n* shoulder. the cap will not be as susceptible to inadvertently .blow- 

FIG 2 is a cross-sectional view of the cap of FIG. 1 ing off the bottle after the tear strip is removed, a sigmfi- 

mounted to the neck of a bottle. cant safety feature. 
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To cap the bottle the user simply forces shank 6 of the radial expansion by the skirt. The user can reinsert cap 
cap within the bore of the bottle and presses on the top 60 back onto the bottle and slide conforming retaining 
of the cap until surface 42 of retaining shoulders 40 ring 62 around lower portion 80 of pleated skirt 68 to 
engage lower surface 46 of ring 24. As the shoulders generally surround shoulder 72 to secure cap 60 back 
pass over the ring, the tear strip keeps the lower edges 5 onto the bottle. 

of the skirt from radially expanding. The force exerted A third embodiment of the cap 96 of the invention is 
by the upper surface 48 of ring 24 against ring bias shown at FIG. 7. In this embodiment the cap is similar 
surface 44 of retaining shoulder 40 causes the retaining to that shown in FIGS. 3-6 except the skirt 100 is gener- 
shoulders to pivot in the direction indicated by arrow ally cylindrical and is made of a number of depending 
50. This outward pivotal movement is made possible by 10 locking segments 102 separated by gaps 104. The con- 
the expansion of the skirt along the pleated segments. forming retaining ring 106 has a cylindrical inner sur- 
To remove cap 2 the user first grips the handle por- x08 to conform to the shape of skirt 100. The top 98 

tion of the tear strip and tears the tear strip away from ls slightly enlarged to aid in grasping cap 96 during 
the lower edge of the skirt. The user then grasps the top removal. 

and pulls upwardly, typically with a simultaneous twist- 15 The ^ and operation of cap 96 is similar to that of 
ing action. The unrestrained pleated skirt allows the 50 of F!a 3. After breaking connecting points 70, 

shoulders to expand radially and become disengaged ^ ^ may slip ring i 0 $ down onto the neck of the 
from the ring. Depending upon various factors such as gnsp top 93 and remove ra p 95 w i th a twisting 

the materials chosen for the cap, the size of the ring on motion . i t has been found that removal of the retaining 
the neck of the bottle and the pressures within the bot- 20 ring down onto thc botde neck when using dther cap ^ 
tie, a greater or fewer number of pleated segments and or 92 may be desired when it would othcrwise 
retaining shoulders can be used. Also other types of inhibit the proper radial of thc skirt 

radially, expandable skirts can be used in lieu of the ^ invention can also be used with containers which 
pleated skirt. „ , . ... * « r are not pressurized, although other methods for sealing 

Turning now to FIGS. 3-6 a second embodiment of 25 ^ ^ rf ^ container be necesS ary. When used 
the cap of the invention be ;^ e c sc " be d«^ primary ^ , or non . prcssuri zed containers, the 

^fierence between cap 60 of FIGS. 3 and 4 and cap 2 of ^ ^ shortencd or % Uminated . when sealing 
FIGS 1 and 2 is the use of sparkling wine, a cork insert may be used in addition to, 

62 in lieu of the tear strip "f™*^™* ^ £ in lieu of, the shank so that the wine may pick up its 

Conforming retaining nng 62 has a grooved or other- 30 modification and 

wise roughened outer surface 64 and an inner surface 66 . ^. , 5 f 5. j« 1 -j l j- 

generi conforming to the shape of pleated skirt 68. vanaton may be made to the d.sclos«l embodunents 

ling 62 is attached to the lower portion of skirt 68 at T lthout d * mrtm 8 from what ,s rcgardcd 38 mven - 
alternate points 70. Retaining shoulders 72 extend in- tK) Jh- . . . 
wardly from points 70 on skirt 68. Shoulders 72 there- 35. Wh A at * claimed is: 

fore extend inwardly from alternately pleated segments *■ A container closure for use on a container of the 
so that locking segments 28 of cap 2 are not required. type having a hollow neck, a nm at Ae end of the neck 
The insertion of cap 60 onto a bottle occurs in sub- nm circumscribing the mouth of the container, and 

stantially the same manner as with cap 2. However, to a ^ extending around the neck, the closure compns- 
remove cap 60 the user typically grasps the bottle be- 40 in 8 : . 
neath cap 60 and breaks the seal at points 70 between a top portion adapted to seat against said nm to seal 
ring 62 and skirt 68 typically by pushing up on ring 62 sa "f container; 

with his or her thumb. Conforming retaining ring 62, » ™dially expandable skirt depending from said top 
after the attachment between ring 62 and skirt 68 has Portion to surround a portion of said neck, said 

been severed, still circumscribes the lower portion 80 of 45 skirt havin S an u PP er attached to said top 
skirt 68. Thus the skirt cannot inadvertently expand Portion and a lower edge opposite said top edge, 

outwardly to discharge the cap unexpectedly. Next, the said lower edge extending past said nng; 

user grasps the cap and urges ring 62 up against a lower said skirt having a plurality of inwardly directed 
outer edge 74 of the top 76 of cap 60. Because of the shoulder portions, said shoulder portions having 

sawtooth or W-shaped configuration of surface 66, axial 50 means for rotationally biasing said shoulder por- 
movement of ring 62 is stopped by outer edge 74 with a tions away from the ring as said shoulder portions 

result that axial force exerted on ring 62 tends to force pass the ring on the container, said shoulder por- 

cap 60 off the bottle. If desired, edge 74 can be flared tions also including a ring engagement surface 

outwardly a small amount, for example 0.05 centimeter, adapted for engagement under said ring to secure 

to insure that ring 62 does not slip over top 76 of cap 60. 55 said closure on said container; and 
Outer surface 64 is grooved so a rotary twisting force a retaining ring frangibly attached to said skirt below 
can be transmitted by the user to cap 60 in removing the said ring engagement surface to restrict the radial 

ca p movement of said shoulder portions. 

With ring 62 adjacent lower outer edge 74 of cap 76, 2. The closure of claim 1 wherein said retaining ring 
pleated skirt 68 can expand radially allowing shoulder 60 has an inner surface shaped to generally conform to an 
72 to become disengaged from the neck ring on the adjacent outer surface of said skirt, 
bottle. To help the pleated skirt expand freely, edges 78 3. The closure of claim 1 wherein said skirt includes 
of skirt 68 are made quite thin so that when the skirt a plurality of depending locking segments from which 
expands the skirt splits along edges 78 for ease of re- said shoulder portions extend. 

moval of cap 60. If desired edges 78 can be slit so the 65 4. The closure of claim 3 wherein said locking seg- 
skirt is in effect made of a number of separate depending tnents are separated by gaps. 

locking segments. This may be required when the neck 5. The closure of claim 1 wherein said retaining ring 
ring on the bottle is large requiring a large amount of is attached to said lower edge of said skirt. 
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6. The closure of claim 1 wherein said rotational 
biasing means includes an upwardly and inwardly an- 
gled shoulder biasing surface so that as said shoulder 
portions are urged past the ring on the neck of the con- 
tainer, the shoulder portions being pivoted outwardly 5 
under the partial restraint of said expandable skirt and 
pivoted inwardly after said shoulder portions have 
cleared the ring. 

7. The closure of claim 1 wherein said ring engage- 
ment surfaces are generally horizontal. 

8. The closure of claim 1 wherein said skirt includes 
a plurality of radially expandable pleated segments. 

9. The closure of claim 1 wherein said skirt is gener- 
ally cylindrical. 15 

10. An improved bottle closure, particularly suited 
for sealing pressurized bottles, said bottle having a ring 
around the upper portion of the neck of the bottle, said 
closure including a top portion adapted to seat against 
the rim of the bottle and seal said bottle, a skirt extend- 20 
ing from said top portion to surround the upper portion 
of the neck of the bottle, means for engaging a lower 
surface of the ring, the improvement comprising: 

said skirt is radially expandable so that said ring sur- 
face engaging means moves outwardly as said en- 25 
gaging means are forced past the ring on the neck 
of the bottle during insertion of said closure on said 
bottle; 

a retaining ring frangibly attached to said skirt below ^ 
said lower ring surface engaging means to allow 
the complete severance of said ring from said skirt 
and to limit the radial movement of said lower ring 
surface engaging means so that said closure is re- 
tained on said bottle; and 35 

means for transmitting rotary force from said ring to 
said skirt after said ring is frangibly detached from 
said skirt and moved toward the top portion. 

11. The bottle closure of claim 10 wherein said ex- 
pandable skirt includes a plurality of separated clocking 40 
segments. 

12. The bottle closure of claim 11 wherein said retain- 
ing ring has a roughened outer circumferential surface. 

13. The bottle closure of claim 10 wherein said rotary 
force transmitting means further comprises: 45 

said skirt includes a plurality of radially expandable 

pleated segments; and 
said ring has an inner circumferential surface at least 

a portion of which generally conforms to the con- 

tour of said pleated skirt 

14. An article of manufacture comprising: 

a hollow container having a hollow neck bounded at 
its mouth by a rim, said neck having a ring on the 
external surface thereof and located below the rim; J5 
and 

closure means for seating said container mouth and 
comprising a retaining portion, said retaining por- 
tion including: 

an expandable skirt depending from said sealing 60 
means to surround said ring on said neck and hay- 
ing a plurality of locking segments, each of said 
locking segments having an. inside surface and an 
outside surface; 

a plurality of inwardly projecting shoulder portions 65 
extending from the inside surface of said locking 



segments and adapted to engage a lower surface of 
said ring; 

a retaining ring completely frangibly attached to said 
skirt generally below said shoulder portions to 
restrain radial movement of said shoulder portions 
and to permit the complete severance of said ring 
from said skirt, said retaining ring including an 
inner circumferential surface surrounding a portion 
of said skirt; 

said skirt and said ring being configured to allow said 
ring to be detached from said skirt and moved 
along said skirt toward said top portion; and 

means for preventing movement of said ring past said 
top portion thereby enabling a user to apply re- 
moval force through said ring to said top portion. 

15. The article of manufacture of claim 14 wherein 
said container, is a bottle adapted to hold liquid under 
pressure. 

16. The article of manufacture of claim 14 wherein 
said sealing means includes a shank sized to fit within 
said hollow neck. 

17. A container closure for use on a container of the 
type having a hollow neck, a rim at the end of the neck, 
the rim circumscribing the mouth of the container, and 
a ring extending around the neck, the closure compris- 
ing: 

a top portion adapted to seat against said rim to seal 
said container; 

a radially expandable skirt depending from said top 
portion to surround a portion of said neck, said 
skirt having an upper edge attached to said top 
portion and a lower edge opposite said top edge, 
said lower edge extending past said ring; 

said skirt having a plurality of inwardly directed 
shoulder portions, said shoulder portions having 
means for rotationally biasing said shoulder por- 
tions away from the ring as said shoulder portions 
pass the ring on the container, said shoulder por- 
tions also including a ring engagement surface 
adapted for engagement under said ring to secure 
said closure on said container; 

a retaining ring; 

means for completely frangibly attaching said retain- 
ing ring to said skirt below said ring engagement 
surface to restrict the radial movement of said 
shoulder portions and to allow the complete sever- 
ance of said ring from said skirt; 

said skirt and said ring being configured to allow said 
ring to be detached from said skirt and moved 
along said skirt toward said top portion; and 

means for preventing movement of said ring past said 
top portion thereby enabling a user to apply re- 
moval force through said ring to said top portion. 

J8. The closure of claim 17 further comprising means 
for. transmitting rotary force from said ring to the bal- 
ance of said closure after said ring is completely frangi- 
bly deteached from said skirt. 

19. The closure of claim 18 wherein said rotary force 
transmitting includes portions of said ring and sldrt 
having equal radial dimensions at the same axial posi- 
tion. 

20. The closure of claim 17 wherein said movement 
preventing means includes portions of said ring and top 
portion having equal radial dimensions at the same ro- 
tary position. 



07/17/2003, EAST Version: 1.03.0002 



[19] 



Crisci 



[ii] 4,230,229 
[45] Oct 28, 1980 



[54] SNAP ON BOTTLE CAP 

[75] Inventor: Harry Crisci, New Castle, Pa. 

[73] Assignee: Northern Engineering & Plastics 
Corporation, New Castle, Pa. 

[21] Appl. No.: 13,269 

[22] Filed: Feb. 21, 1979 

Related U.S. Application Data 
[63] Continuation-in-part of Ser. No. 967,390, Dec. 7, 1978. 

mi Int fjj J B65D 41/48 

tjs CI 215/253; 215/295; 

r58] Field of Search 215/253, 370, 295, 306, 

215/305, 320; 220/375 

[56] References Cited 

U.S. PATENT DOCUMENTS 

1,293,969 2/1919 Steinhauser 215/305 

2,669,369 2/1954 Towns .. " 

3,341,046 9/1967 Bereziat et al lCx 

3,41 1,652 1 1/1968 ShufTrey et al 215/320 

3,462,035 8/1969 Orussen i Jl^v 

3,572,413 3/1971 Livingstone 215/1 ZO X 

3,589.543 6/1971 Weigand l\?JsTv 

3,592,349 7/1971 Baugh 215/32U A 



3,653,529 4/1972 Segmuller 215/305 X 

3,858,742 1/1975 Grussen 21 ^?„ 

3,865,268 2/1975 Coop 215/253 

3,872,993 3/1975 Aichinger 215/ ^0 

4,073,399 2/1978 Lewis IItAII 

4,090,630 5/1978 Wiedmer 215/320 

Primary Examiner— Allan N. Shoap 

Attorney, Agent, or Firm— Webster B. Harpman 

[57] ABSTRACT 
A snap on bottle cap for a container having a neck 
configuration including an annular shoulder over which 
the bottle cap is engaged so as to be self-retaining 
thereon. The bottle cap is formed of resilient material 
permitting distortion of the cap when it is applied to the 
bottle. A ring is positioned around and fastened to an 
annular flange of the cap by a plurality of frangible 
elements and it is attached to a portion thereof sepa- 
rated from the remainder by spaced cutaway areas. The 
ring thus may be used as a pull ring to free the portion 
of the annular flange as necessary in removing the cap 
by permitting the remainder of the cap to expand cir- 
cumferentially so as to become disengaged from the 
annular shoulder on the neck portion of the bottle. The 
separation of the ring provides a visual indication of 
tampering. 

5 Claims, 5 Drawing Figures 




> 

07/17/20&3, EAST Version: 1.03.0002 



U.S. Patent 



Oct. 28, 1980 



4,230,229 





07/17/2003, EAST Version: 1.03.0002 



4,230,229 



20 



SNAP ON BOTTLE CAP 

This application is a continuation-in-part of applica- 
tion Ser. No. 967,390, filed Dec. 7, 1978. 5 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

This invention relates to bottle caps as used on milk 
bottles and the like wherein a separable portion of the 10 
cap indicates tampering with the cap so that the pur- 
chaser may be assured that the contents of the bottle are 
as originally packed. 

(2) Description of the Prior Art 

Snap on bottle caps as heretofore proposed may be 15 
seen in U.S. Pat. Nos. 3,411,652; 3,572,413; 3,592,349; 
3,872,933 and 4,090,630. 

In each of the foregoing disclosures bottle caps are 
disclosed which theoretically are self-retaining on an 
appropriately shaped neck of a container such as a bot- 
tle. The inherent problem which such devices in the 
difficulty of removing them if they are formed of a 
material that is sufficiently rigid to keep the cap in posi- 
tion on the bottle in a liquid tight manner and alter- 
nately the leakage of the contents of the bottles if the 
caps are formed of a flexible material which would 
facilitate their removal. 

Additionally no indication of tampering with or pre- 
vious removal and replacement of the caps is provided. 3Q 
Attempts have been made to overcome these difficulties 
and in U.S. Pat. Nos. 3,462,035, reissue 27,648; 3,940,004 
and 4,037,746, tear strips or portions facilitating the 
removal of the cap from the container are provided. 
The problems with such devices is primarily the diffi- 35 
culty in applying the caps to the containers as the un- 
usual configurations of the tear strips or attachments 
makes the caps difficult to handle by the automatic 
equiment which is used in applying the caps to the 
containers such as milk bottles or the like. 40 

Still further proposals have been made to tear away a 
portion of an annular flange or skirt on a bottle cap so as 
to destroy the portions thereof that engages and secures 
the cap in closed position on the neck of a container. 
Such devices may be seen in U.S. Pat. Nos. 3,120,900; 45 
3,338,446 and 3,392,862. 

The present invention overcomes the several difficul- 
ties experienced with the prior art bottle caps by pro- 
viding a relatively small cap of resilient material in a 
form that will be self-retaining when snapped into posi- 50 
tion on a bottle having a neck configuration including 
an out-turned annular shoulder and which may be rela- 
tively easily removed by separating most of an annular 
reinforcing ring from the cap to form a full ring at- 
tached to a portion of the annular flange of the cap 55 
which permits the circumference of the cap to be ex- 
panded so as to free the same from the shoulder on the 
bottle and at the same time to provide a tell-tale indica- 
tion that the cap has been removed and/or replaced. 

SUMMARY OF THE INVENTION m 

Milk bottles of the one gallon or half gallon size blow 
molded of resilient flexible plastic material employing 
flexible plastic bottle caps threadably engaged thereon 
have become widely used in distributing milk because 65 
of the advantages of one rime use packaging and the 
desirability of readily indicating to the final consumer 
the uncontaminated, unopened bottle. A typical prior 



art tamper proof bottle cap may be seen in my U.S. Pat 
No. 3,504,818. 

The present invention forms the bottle cap of a resil- 
ient material in a shape and configuration that may be 
easily and quickly applied to a milk bottle having a neck 
configuration with an annular shoulder thereon by sim- 
ply pushing it downwardly thereon. The bottle cap is 
distorted in the application to the bottle and becomes 
self-retaining and provides dual sealing areas to insure a 
liquid tight closure. A ring having a reinforced lower 
edge is secured to the annular flange of the cap by a 
pluralityof frangible elements spaced circumferentially 
thereon. The annular flange has a pair of vertical slots 
defining the portion of the annular flange that is at- 
tached to the ring. The ring can be grasped manually 
and separated from the remainder of the cap so as to 
deform and lift the attached portion of the annular 
flange permitting the same to expand circumferentially 
and radially so that the cap is conveniently and easily 
removed. Attempts to remove the cap are thus visually 
indicated. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a bottom elevation of the bottle cap; 

FIG. 2 is a cross section on lines 2—2 of FIG. 1; 

FIG. 3 is a cross section similar to FIG. 2 showing the 
cap engaged on the neck portion , of a bottle; 

FIG. 4 is a side elevation of the bottle cap; and 

FIG. 5 is a side elevation of a portion of the bottle 
showing the bottle cap partially removed therefrom. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In its illustrated form the bottle cap as seen in FIGS. 
1,2 and 4 of the drawings comprises a top portion 10 
having a depending annular flange 11 on its peripheral 
edge. An annular rib 12 is formed on the inner surface of 
the flange 11 adjacent its lowermost edge. A ring 13 is 
affixed to the outer surface of the annular flange 11 by 
a plurality of frangible elements 14. An outturned right 
angular secondary flange 15 is formed on the outer 
lowermost surface of said annular ring 13 and extends 
around a substantial portion thereof. A relatively thin 
cross sectionally tapered downturned annular flange 16 
is formed on the top portion 10 and is of a diameter 
smaller than the diameter of the annular flange 11 and 
thus spaced with respect thereto and with respect to the 
inner surface of the annular rib 12. A portion 17 of the 
annular flange 11 is separated from the remainder by a 
pair of vertical slots 18 as best seen in FIG. 4 of the 
drawings. The portion 17 becomes a hinge. The ring 13 
forms a manually movable device that may be conve- 
niently grasped and separated from the cap. The sec- 
ondary flange 15 formed on most of the ring 13 acts as 
a reinforcing member applying additional rigidity and 
shape retention to the ring 13 which is transferred to the 
annular flange 15 to provide the necessary strength and 
resiliency which makes the bottle cap self retaining on 
the neck of the bottle by holding said portion 17 of the 
annular flange 11 in closed position until the ringe 13 is 
removed from the rest of the flange 11. 

In FIG. 3 of the drawings, the neck portion 19 of a 
bottle, generally indicated at 20, most of which is bro- 
ken away, is illustrated in cross section and it will be 
observed that the finish of the neck 19 of the bottle 20 
has an annular inner rib 21 from which an annular 
flange which is U-shaped in cross section extends. The 
annular flange includes a vertical section 22 and an 
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inturned horizontal section 23 with the result that the having a bottom peripheral edge located beneath said 
innermost portion of the inturned section 23 and the annular flange lower peripheral edge, a vertical hinge 
inner portion of the rib-like configuration 21 form verti- portion in said annular flange, said hinge portion beng 
cally spaced smooth surfaces of the finish neck configu- defined by a pair of circumferentially spaced vertical 
ration against which the secondary flange 16 of the cap 5 slots defined in said annular flange and extending from 
of the invention will register to form dual liquid tight said top peripheral edge to said annular flange lower 
seals in addition to the seals obtained between the outer peripheral edge so that said hinge portion is flexible 
surface of the annular flange 22 of the U-shaped neck radially outwardly of said annular flange, a portion of 
finish and the inner surface of the annular flange 11 of said reinforcing ring being integrally attached to said 
the bottle cap. ... . 10 annular flange at said hinge portion and a plurality of 

In FIG. 3 of the drawings, the bottle cap of 'the mven-. circumferentially spaced frangible elements closely 
uon is shown in position on the neck finish of the bottle conne cting the remainder of said reinforcing ring with 
20 with the portion 17 of the annular Jlange m its normal thg remainder of said fl ^ hi rtion 

position, reinforced by the ring 13 while in FIG. 5 of the of said fl ^ normaU hdd [n ^ tQ 

drawings the portion 17 is ^ shown in the position is as- 15 be m circumferential ^ with the rema inder of 
sumes when it is separated from the remainder of the ■ , 0flt ,„ loi , nonn<1 K „ ° ;A f ^ > n > A - . nm 
annu.ar flange U of the capas by lifting it with the nog S^££^£?HJ 2£*£ 
13 so as to permit the major portion of the annular r . , . c . .* 

n 11 Ji i ■ +il i W *<ww • ♦ movement of said reinforcing nng so that moving said 

flange 11 and particularly the annular nb 12 therein to . r . , . J> ... . f . 

become enlarged as necessary in freeing the bottle cap 20 Arcing nng to break said frangible elements de- 
from the bottle neck. foims »"? hm * e P ortIon °*w**y and upwardly of 

By referring to FIG. 5 of the drawings, it wll be seen sald annular flange so that said deformed hinge portion 
that most of the ring 13 has been separated from the in combination with said reinforcing nng forms a ful- 
annular flange 11 by manually breaking the frangible c f um ?f a ? u » to ?> u P on wlu ^ P ulhn « forcc 15 
elements 14 forming a pull ring attached to the portion 25 ™ sa * reinforcing nng, said hinge portion and said 
17 of the annular flange 11 through its connecting area P lan 5 top remaining intact the remainder of said annu- 
24 which may also be seen in FIGS. 1, 2. and 3 of the larflange being permitted to expand radially outward 
drawings. It will be observed that the thin frangible u " der the influence of said pulling force being exerted 
elements 14 are positioned so as to join the ring 13 to the thereon via said pull tab. j ^ 

annular flange 11 at evenly spaced locations. 30 . 2 - ^ ca P s . et forth in claim 1 and wherein said por- 

The bottle cap disclosed herein may be easily applied tion of said reinforcing ring is attached to the edge of 
to bottles by conventional capping machines. said annular flange. 

Although but one embodiment of the present inven- 3 - The cap set forth in claim 1 and wherein said annu- 
tion has been illustrated and described, it will be appar- lar fl ange is cross-sectionally tapered with its area of 
ent to those skilled in the art that various changes and 35 greatest thickness adjoining said top. 
modifications may be made therein without departing 4. The cap set forth in claim 1 and wherein said 
from the spirit of the invention and having thus de- spaced vertical slots in said annular flange are spaced 
scribed my invention what I claim is: with respect to one another a distance substantially 

1. A resilient deformable cap comprising a planar top, one-eighth of the circumference of said annular flange, 
an annular flange depending from the peripheral edge of 40 5. The cap set forth in claim 1 and wherein an out- 
the top and having a lower peripheral edge, an annular turned right angular flange is formed on the reinforcing 
rib on the inner surface of said annular flange, a rein- ring in an area thereof spaced with respect to said at- 
forcing ring positioned in closely spaced relation to and tached portion, 
around the outer surface of said annular flange, said ring * * * * * 

45 
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[57] 



ABSTRACT 



This disclosure relates to a tamper-indicating press-on, 
pull-off closure for maintaning pressure in a container 
whereby the closure and container provide a package 
which may be readily opened by a consumer without 
the use of tools and without the creation of dangerous 
sharp edges. This closure includes a cap and a unique 
cap liner which fits within the cap and is formed inte- 
gral with a pull ring for removal of the cap from a con- 
tainer. A plurality of severable tamper-indicating webs 
are formed between the pull ring and the cap liner and 
sever upon actuation of the ring pull to indicate tam- 
pering with the package. The cap incorporates a plu- 
rality of scores in its skirt portion which fracture when 
the pull ring is actuated to thereby release the cap 
from engagement with the container. 

1 Claim, 3 Drawing Figures 
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: ' ^ DESCRIPTION OF THE DRAWINGS 

EASY-OPEN, TAMPER-INDICATING CLOSURE w 

FIG. J is a perspective view of a cap, cap liner and 

BACKGROUND OF THE INVENTION *=. ring pull member, and container. neck formed in accor- 
This invention relates to container closures and, 5 ^ance with the teachings pf, the pr^nt invention . 
more specifically, it relates to a tamper-indicating pres- , ™3. 2 is a perspective ,yiew of *e closure o thx 

tamer whereby the closure and container provide a JJ ^ rem S va l t>r6cedure; and / . 

package which may be readily opened by a consumer 1Q fa 3 ^ a perspective of the closure of this 

without the use of tools. invention as it is being removed from engagement with 

Several types of tarhper-indicattng closures are pres- a conta iner neck finish. ;' 
ently used for sealing a container and maintaining pres- 
sure in the container. These types of closures are par- DETAILED DESCRIPTION OF A PREFERRED 
ticularly needed in conjunction with packaging bever- 15 ' EMBODIMENT : : '• ' 

ages. One such type of tamper-indicating Closure is a A closure which embodies the teachings. 6f this, in- 
metal twist-off cap which incorporates a severable vention is formed from two separate members, a cap 
metal ring which fractures upon twisting of the closure member 10 and an integral cap liner and ring pull meiri- 
so. as to remain on the container neck as a tamper- ber 12. The closure of this invention is adapted to be 
indicating band when the closure has been removed. 20 pressed into sealing ; engagement with a neck portion 14 
This type of closure results in a sharp edge remaining of a container which terminates at its upper end in an 
on the closure portion which has been removed and on open mouth 16 and incorporates a sealing bead 18 
the tamper-indicating band which remains on the con- adjacent to the open mouth 16. . . 
tainer. These shaip edges are inherently dangerous to ' The cap member 10 incorporates a top Wall 20 which 
the consumer utilizing the package. In addition, a twist- 23 sized; to span and completely cover, the open mouth 
off closure requires more expensive and complicated 1« ^ 0 L^ C0 T in ^^ k ^ ^S ^h! 
appHcation machinery than does a simple push-on clo- *>™ed integral with the top wall 20 and depends 
PH ■ 7 * r downwardly therefrom around the entire circumfer- 

SUr A e * ^ r* a- i M :.*u! M .ii ence of the top wall 20. The skirt portion 22 isadapted 

Mother type of tampe^mdic^tm^ 30 to surround 'and engage ^ sealing bead 18 on the 

tab which involves severing a portion of the closure in container neck 14 when the closure is pressed thereon, 
the form of a pull tab,.thereby releasmg thepressure A rf fracturing si:ores 24 are formed in the 

from within the container. The closure may then be s kin pbHk>ii 22 of cap 10 and are adapted to fracture 
pulled from engagement with the container by means U p Qn the a p^i ca ^ or i sufficient force to enable the 
of the pull tab. This type of closure also is inherently 35 remov al of the "cap mernber 10 from sealing engage- 
dangerous, as a sharp edge is formed both on the pull men t with the contamer rieck 14. , 
tab and on the opening formed in the closure. Thus, The integral cap liner and ring pull member 12 in- 
there has been a long felt need in the packaging art for eludes a generally cup-shaped liner portion 26 which 
a press-on, pull-off closure which incorporates a tarn- features a top wall 28 and a depending skirt 30 which 
per-indicating feature and eliminates any sharp edges 40 are adapted to fit snugly within the cap member 10 and 
remaining after removal of the closure. fit flushly against the interior surfaces of the top wall 20 

TX _ / _ vrrT/ _. . and skirt 22, respectively, of the cap member 10. The 

SUMMARY OF THE INVENTION Jiner 26 serves as a seal between the cap mem- 

It is, therefore, an object of this invention to provide ber 10 and the container neck 14 when the cap mem- 
a tamper-indicating press-on, pull-off closure for main- 45 ber 10 is pressed into engagement with the sealing bead 
taming pressure in a container whereby the closure and 18 on the container neck 14. A ring pull portion 32 is 
container provide a package which may be readily formed integrally with the cap liner portion 26 and 
opened by a consumer without the use of tools and securely attached thereto by means of a hinge member 
whnout the creation of dangerous sharp edges. ^ 34. The ring pull 32 is also connected to the cap liner 

The closure of this invention includes a cap and a 50 portion ,26 by jneans £f a plurality of severable tam^ 
unique cap liner which fits within the cap and is formed webs 36. Thus, when cap hner portion 26 is 

. 4 , " * 1. • r — „i „c ™ <v™ «t 0 pushed within the cap member 10 and the combination 
integral writ. a pull ring for removal £<£^tafto. P d mto Engagement with the sealing bead 

container. The pull ring is connected to the cap liner by J g on ^ CQntainer neck 14> ^ dosure ^ d container 
means of a hinge and also by a plurality of severable 55 combination form a package wnich wUl maintain pres- 
tamper-indicating webs which sever upon actuation of sure ^ container . 

the ring pull to indicate tampering with the package. u ghou|d ^ n6tedtnal wn ii e the closure of this inven- 
The cap incorporates a plurality of scores in its skirt , tion ig ^esighed specifically to be opened by a con- 
portion which fracture when the pull ring is actuated to ( sumer without the use of tools, it may be readily 
thereby release the cap from engagement with the con- ,60 opened by means of any suitable beverage cap removal 
tainer. It is suggested that the cap be formed from • too j Such a tool could be utilized by having a portion 
metal and the cap liner and pull ring be formed from j c f th e too i res t against the top wall 20 of the closure of 
flexible plastic. the cap member 10 while another portion is pushed 

Other objects, features and advantages of the subject under the lower edge of the skirt portion 22 to thereby 
invention will become apparent to one skilled in the art 65 lift the skirt portion to vent the container and lift the 
upon reference to the following detailed description of closure out of engagement With the container, 
the invention and the drawings illustrating a preferred However, the unique closure of this invention incor- 
embodiment thereof. porates its own pul|-off removal means and a tamper- 
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indicating feature to indicate to the consumer possible 
previous tampering with the package. As can be seen in 
FIG. 2, the ring pull portion 32 may be bent upwardly 
with respect to the cap member 10 by pivoting it about 
the hinge member 34. When the ring pull portion 32 is 5 
pulled upwardly, the tamper indicating webs 36 are 
severed, thereby serving as a visual indicator to the 
consumer that the package may have previously been 
opened. Once the ring pull 32 has been pivoted to the 
position shown in FIG: 2, the consumer may insert his 10 
finger, indicated schematically as numeral 38, through 
the hole in the ring pull 32. When an upward force is 
asserted on the ring pull 32, the scores 24 in the skirt 
portion 22 of cap member 10 begin to fracture as 
shown in FIG. 3 Once the cap member 10 has been 
pulled out of sealing engagement with the container 
neck 14, the container becomes vented, thereby releas- 
ing the pressure therein. The cap member 10 may be 
removed from the container neck by continued upward 2Q 
movement of the ring pull. Thus, it can be seen from 
the preceding description that the closure of this inven- 
tion incorporates its own unique removal method 
which facilitates easy removal of the closure and also 
incorporates a tamper-indicating feature. Once re- ^ 
moved, the resulting ring pull and closure of this inven- 
tion has no sharp edges exposed which could result in 
injury to the consumer. 

It should be noted that the closure of this invention 
may be applied by any of the standard press-on closure 30 
application machinery available and does not . require 
the use of more expensive and complicated twist-on 
applicating machinery. However, to ensure a maximum 
crimp of the cap on the glass finish needed to hold the 
pressure in some of the highly carbonated soft drinks 35 
(storage in high temperature) a specially designed cap- 
ping head is available which applies the cap as a 



straight throat capping head and then crimps or forces 
the wire at the cap skirt further under the glass finish 
bead. 
I claim: 

1. A tamper-indicating press-on, pull-off closure for. 
maintaining pressure in a container, ..said container 
including a neck portion with a sealing bead thereon 
and an open mouth at the upper extremity thereof, said 
closure comprising: 
a plastic inner cap having a top wall spanning the 
open mouth of said container and . a depending 
circumferential skirt surrounding and engaging the 
neck portion of said container; 
a ring pull member formed integral with said inner 
cap, said ring pull being connected to and depend- 
ing downwardly from the. lower free edge of the 
circumferential skirt of said inner cap by means of 
a hinge and at least one severable, tamper-indicat- 
ing web which severs upon actuation of said ring 
pull member to remove said inner cap from en- 
gagement with said container neck; 
an outer metal cap adapted to snugly fit over said • 
inner cap and having a top wall overlying the top 
wall of said inner cap and spanning the open mouth 
of said container and a depending circumferential 
skirt surrounding the depending circumferential 
skirt of said inner cap and being crimped into hold- 
ing engagement with the sealing band on said con- 
tainer neck to thereby retain said inner and outer 
caps in sealing engagement with said container 
neck to maintain pressure within said container, 
and said outer cap including at least one score in its 
skirt which fractures upon actuation of the ring pull 
member to thereby release the outer cap from 
engagement with the container neck. 
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ABSTRACT OF THE DISCLOSURE 

A one-piece plastic bottle cap comprising a crown- 15 
shaped main part encircled by a reinforcing ring which 
holds the main part on the bottle and is integral therewith 
over a 60° sector, but may be swung upwardly and used 
to pull the cap off the bottle. The cap has two depending 
skirts and the inside of the outer skirt is provided with 20 
retaining means for engagement over the peripheral ridge 
on the mouth of a bottle. 



The difficulties encountered when trying to effect a 25 
close seal between plastic caps and glass bottles contain- 
ing carbonated liquids or compressible bottles under sub- 
stantial internal pressure from air located above the liquid 
stored therein are well known. 

In effect, the internal ribs designed to hold the cap on 30 
are not always adequate to resist the pressure of the gas 
in the bottle, so that the cap may be spontaneously blown 
off. 

This problem has heretofore been solved by combining 
plastic caps provided with an interna! sealing skirt with 35 
external metallic caps such as those known as "crown 
caps, M for example. 

The present invention relates to a new type of one-piece 
cap made of plastic material which does not require the 
use of a bottle-opener, but is nevertheless capable of re- 40 
sisting high internal pressures in the bottle, said capsule 
being characterized by the fact that it comprises internal 
gripping means which are either continuous or separated 
by relatively thin parts which are extended as weakened 
points cut into the cap itself. It takes up the same amount 45 
of space as a metallic cap of the "crown" type before be- 
ing applied to the bottle, and may easily be adapted for 
use in bottle-capping machines of known types by means 
of slight modifications of the capping heads. The cap com- 
prises an external pull-ring which acts as a reinforcement, ft0 
said ring being permanently attached to the lower part 
of the cap so that it cannot be lost by being fastened at 
one side over an angle of about 60° and, on the opposite 
side by at least one thin frangible web. The cap is pro* 
vided at its top with indicating means telling the user 65 
where he should exert pressure to tear the frangible webs, 
so that he may then utilize the ring to pull off the cap by 
introducing an index ringer into a central hole in the ring, 
while also exerting pressure on a central depression in the 
top of the cap which serves to prevent swelling of the W 
cap during pasteurization. Introduction of the index finger 
also permits the thumb to be pressed against a grooved 
area near said indicia, so as to exert traction on the part 
of the cap fixed to said ring and thereby flex the cap 
perpendicularly to its plane of symmetry, and free a part 63 
of the retaining ring while tearing said cap and possibly 
its retaining ring along the line along which it is bent, 



2 

so as to provide an indication that the bottle has been 
opened. 

Instead of providing indicating means near the prefer- 
ably grooved area on which the thumb rests, a projection 
attached to said pulling ring can be provided. This projects 
radially from the periphery of the ring on the side opposite 
that at which it is secured to the cap. 

Such a projection facilitates the tearing of the web or 
webs which connect the ring to the cap proper. 

It will be readily understood that it is also possible to 
provide retaining means in the form of two or three mem- 
bers so positioned that the bending takes place at a point 
at which the retaining means is interrupted. 

In either case it is possible to re-use the new cap after 
it has been removed, but this cap will always display 
cracks showing that the bottle has previously been opened. 

It should be noted that the idea of reinforcing a cap 
with a ring is extremely old, as is the idea of a pulling 
ring which may be detached, along a substantial angular 
sector, from the principal part of the cap. 

However, these two devices have never been combined 
to make it possible to perform all the functions of the 
cap according to the present application, since the one- 
piece devices of the prior art have in general comprised 
a ring connected to a cap by tongues or webs and which 
is slid into its final position on the cap proper. 

Other prior art devices have comprised a pull ring of 
the type described attached to a simple cap collar which 
rests on the upper part of the neck of a bottle, but in no 
case have they comprised a pull ring fixed to the lower 
part of a cap which indicates that it has been opened, and 
capable, when in its initial position, of reinforcing the 
effect of the principal means for holding the cap on the 
bottle. 

In an improved embodiment of the new cap especially 
adapted for flasks or bottles containing carbonated liquids, 
improved sealing results from the use of a double-walled 
skirt of a known type, but characterized by the fact that 
the innermost wall of the sealing skirt is thinner than the 
one which is to abut the inside of the neck of the flask 
or bottle. The thicker wall is preferably provided with a 
rib which serves as a sealing ring. 

Moreover, in order to improve the sealing ability of 
the cap, it may carry near the upper part of its inner 
surface, so positioned as to seal against the upper part of 
a bottle neck between the sealing skirt and the peripheral 
part of the cap, a sealing ring of compressible material of 
the plastisol type, preferably made of polyvinyl chloride 
or copoly polyethylene copolymers and characterized by 
the fact that this material contains a quantity of plasticizer 
sufficient to bring its melting point below that of the ma- 
terial used to make the one-piece cap itself, so as to permit 
said sealing ring to be cast inside the cap or molded there- 
into after the cap itself has first been molded. 

These two materials are caused to adhere to each other 
in a conventional manner, by providing grooves, striations, 
an undulating surface or a roughtened surface in the mat- 
ing portion of the cap. 

The new cap may also comprise a groove at its top 
which, during removal of the cap, facilitates deformation 
of the cap and tearing along the weakened lines about its 
periphery. 

This groove is perpendicular to the plane of symmetry 
of the cap and may be positioned either in a diametral 
plane or at the level of two weakened lines provided on 
opposite sides of the part of the cap which is fixed to 
the cap which is fixed to the cap-opening ring. 
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The characteristics of the present invention will be bet- 
ter understood from a reading of the following descrip- 
tion of several embodiments of one-piece plastic caps ac- 
cording to the invention, which embodiments are de- 
scribed purely by way of example, with reference to the 5 
accompanying drawings, in which: 

FIG. 1 is a perspective view, taken from above a cap 
according to the invention before it has been removed 
from a bottle; 

FIG- 2 shows the same cap in the course of being re- jo 
moved from a bottle by means of the pull ring; 

FIG. 3 is a vertical diametral section taken along the 
line III — III of FIG. 4, showing schematically the way in 
which it cooperates with a bottle opener, by means of a 
groove provided for that purpose; 15 

FIG. 4 is a plan view taken from the bottom of the 
same cap; 

FIG. 5 is a bottom plan view of another embodiment 
of the cap according to the invention, comprising a dis- 
continuous retaining ring consisting of two symmetrical 2a 
semi-circular components; 

FIG. 6 is a bottom plan view of a third embodiment of 
the invention comprising a discontinuous retaining ring 
composed of three components separated from each other 
by substantial intervals; 25 

FIG. 7 is a perspective view taken from above another 
embodiment of the cap according to the invention adapted 
to receive a tax stamp; 

FIG. 8 is a vertical diametral section through the cap 
shown in FIG. 7, taken along the line passing through the 30 
center of said tax stamp; 

FIG. 9 is a perspective view taken from below a cap 
comprising a sealing skirt having two walls which differ 
in thickness; 

FIG. 10 is an axial section showing the cap of FIG. 9 35 
mounted on the neck of a bottle; 

FIG. 1 1 is a perspective view taken from above the cap 
of FIG. 9, showing two embodiments of said cap; and 

FIG. 12 is a bottom plan view showing this same cap 
without its plastisol seaing ring. 40 

As shown in FIG. 1, the cap comprises a pulling ring 1 
attached along part of its periphery, between two notches, 
one of which is shown at 2 on FIG. I, to a one-piece 
bottle cap 3 comprising an inner sealing skirt 4, best 
seen on FIG. 3. 45 

The cap 3 comprises a mark 5, diametrically opposite 
the point at which the ring 1 is secured to the cap proper, 
which designates the point at which the rmg^should be 
pushed upward to free it fromjhe _cap. jTK is; area is also 



This ring has a scalloped inner edge delimiting alter- 
nating portions 12 having a maximum radial thickness, 
and 12a having a minimum radial thickness. 

Moreover, the external wall of the cap is weakened at 
four points 13 at which the retaining ring is interrupted, 
so as to permit the cap, when pressed by the index finger 
9, before complete separation of the retaining ring, espe- 
cially when pressed on the side 14 opposite the part of 
the cap secured to the pull-ring I, to flex along Jiree 
generatrices perpendicular to the plane of symmetry 
ill— III. 

It should also be noted that the retaining ring 11 is 
joined to the cap 3 by two small, easily torn webs, shown 
at 15 on FIG. 4, which are, in the embodiment described, 
aligned with the two weakened points 13, but may also 
be spaced from these points. 

The fact that the bottle has been opened is indicated by 
the rupture of the webs 15, but when the pull-ring 1 
is put back in place to reclose a bottle which has been 
opened, the tear in the webs is not highly visible. How- 
ever, removal of the cap also results in visible tears along 
the vertical external wall of the cap in alignment with 
the weakened points 13. These tears are not shown in the 
drawing. 

In the embodiments shown in FIGS. 5 and 6, the pull- 
ring 1 is secured to the cap 3 in the same way as in FIG. 

4, but the retaining ring, in the embodiment of FIG. 

5, comprises two symmetrically positioned arcuate seg- 
ments 1.1a separated by slots 16 which extend into the 
external wall of the cap 3, but do not reach the slit 17 
separating the pull-ring 1 from the cap 3. 

When the cap is removed, its external wall is torn adja- 
cent the two slots 16 and these tears remain visible after 
the cap has been used to recap a bottle and the ring 1 
has been put back in place. 

In the embodiment shown in FIG. 6, the retaining ring 
consists of a member lib, which occupies about 120° 
sector, and two symmetrically positioned members, each 
of which occupies a sector of about 60°. 

It is easy to understand that regard les of how the cap 
is removed, whether by means of the pull-ring 1 or by 
means of a bottle opener such as the bottle opener 10a 
of FIG. 3, it is advantageous that there be no retaining 
ring along the part of the capsule on which force is ex- 
erted, so that the elements 11c may be easily flexed to 
facilitate removal of the cap from the neck of the bottle. 

In like manner, in alignment with the weakened points 
in the external wall of the cap, shown at 18 in FIG. 6, 



flexing takes place along a line perpendicular to the plane 
rgroovcd to' rou ghen the Ju rf a ce engaged, by the* thumb 7? 50 of symmetry of the cap and aligned with the spaces be- 
of the user Ah ^^ ^Smri^^^^MWM'-'^^ tween the retaining members lib and 11c. 

As hereinbefore pointed! '^-the : mark-5 may be elimi- 



nated* when' the pull-ring 1 is provided with a radially 
projecting boss which serves to indicate the point at 
which pressure should be applied to separate the ring from 
the cap. 

FIGS. 1 and 4 show that the cap 3 is provided at its 
center with a depression 8 on which the index finger 9 
of the user rests when introduced into the pull-ring 1, 
and which prevents swelling of the capsule during pas- 
teurization. 

FIG. 2 shows that the cooperative action of the digits 
7 and 9 and the pull-ring 1 permit removal of the cap 
by pulling the ring 1, and the part of the cap 3 secured 
to that ring, in the direction of the thumb 7. 

It will be hereinafter seen that, during this operation, 
the cap is subjected to stresses which cause flexing about 
a short radius of curvature equivalent to bending, at cer- 
tain weakened points on the cap. 

FIGS. 3 and 4 show that the lower part of the ring 1 
is provided with a groove 10 to faciliate removal of the 
cap by using a conventional bottle-opener. 

The details of the internal retaining ring 11 are shown 
on FIG. 4. 



This flexing produces tears in alignment with the weak- 
ened points 18. These tears remain visible after the pull- 
ring 1 has been put back in place. 
55 Of course, the embodiment of FIG. 5, which comprises 
a retaiinng ring having a substantial radial thickness, 
which is interrupted only at two points over very small 
angular sectors, is especially designed for bottles in which 
there is a high gas pressure, the other embodiments being 
60 adequate in most other cases. 

In order to make it easier to insert the index finger 9 in 
the ring 1, FIGS. 1 and 3 show that the ring is thicker 
at la on the side opposite the part secured to the cap 3. 
In the embodiment of FIGS. 7 and 8 the pull-ring 1 is 
65 also provided with a boss lb, shaped differently from the 
boss la, positioned on the side of the ring opposite the 
part thereof which is secured to the cap 3, so that the 
cap may be used as a tax stamp replacing the stamp re- 
quired in the case of alcoholic beverages. 
70 Jn this case, a piece of cardboard, or preferably a 
wafer of plastic material to which a printed aluminum 
film has been applied, is adhesively secured or heat welded 
to the top of the cap 3 and the boss lb. 

Preferably the plastic material is the same as that of 
75 which the cap is made. 



07/17/2003, EAST Version: 1.03.0002 



27,648 



Tearing of the piece of cardboard stuck over the boss 
lb and the cap 3, or the tax wafer, when the webs 13 are 
torn, serves as an additional indication that the bottle 
has been opened. 

When a plastic wafer is used, this material is usually 5 
heat welded onto the boss lb and the cap 3, but it could, 
of course, be adhesively secured. 

A wafer of this type is shown on FIGS. 7 and 8; the 
printed aluminum is identified by reference numeral 19 
and the lower layer of plastic material by reference mi- iq 
meral 20. 

FIGS. 9 and 10 show the retaining ring 11, which is 
variable in thickness, and the lower part of a sealing skirt 
4a shown in greater detail on FIG. 10. 

The pull-ring 1 is secured to the cap proper at the part 15 
21 which extends over an angular sector of about 60 °, 
and is also secured at its opposite side to the lower part 
of said cap by means of two frangible webs 15. 

FIG. 9 also shows the plastisol sealing ring 22 which 
covers the part of the cap 3 between the sealing skirt 4a 2 o 
and the peripheral skirt. 

This scaling skirt comprises a thin inner wall 4b (FIG. 
10) and a thicker outer wall 4c provided with an annular 
rib 4d which seals against the inside of the neck of the 
bottle. 25 

The plastisol sealing ring 22 is caused to adhere to the 
material of the cap by providing two ribs 24 on the inside 
of the cap, as shown in FIG. 12. 

This latter figure also shows the two webs 15 con- 
necting the ring 1 to the periphery of the cap 3, as well 30 
as four scorings 13, two of which are shown in broken 
lines on FIG. 1 1, and along which the cap is torn during 
its removal, which is effected by pressing on the central 
part 8 of the cap while pulling on it by means of the 
ring 1. 35 

For the sake of simplicity the external ribs and marks 
on the side opposite the part 21 of the ring, and the thick- 
ened part la shown in FIG. 3, have not been shown in 
FIG. 11. 

As previously pointed out, the cap may have either 40 
a diametral groove 25 or a groove 25a shown in phantom 
lines, in alignment with the two scorings 13 shown on 
FIG. 11. Regardless of its exact position, such a groove 
facilitates removal of the cap and its tearing along certain 
of the scorings. 45 

The grooves 25 and 25a, the webs 15 and the portion 
21 of the ring 1 which is connected to the cap 3 are found 
in FIG. 12 as well. 

It will be appreciated that the foregoing embodiments 
have been described purely by way of example and they 50 
may be modified as to detail without thereby departing 
from the basic principles of the invention. 

In particular, only two instead of four scorings 13 may 
be provided, and these may be oriented toward the side 
of the cap to which the ring is secured. C5 

What is claimed is: 

1. One-piece plastic bottle cap comprising inner and 
outer skirts depending from a circular top and an ex- 
ternal reinforcing ring secured to said cap, encircling 
said outer skirt, and adapted to be used as means for 60 
removing said cap, said plastic cap being characterized 

by the fact that it comprises retaining means on the inside 
of said outer skirt, [said retaining means having a maxi- 
mum radial dimension attained along only part of the 
inner wall of said outer skirt], that said cap has external Q6 
dimensions approximating those of a conventional crown 
cap, that said reinforcing ring is integrally connected to 
the lower part of said cap over a sector of at least nearly 
60° on one side of said cap and by at least one frangible 
web on the opposite side of said cap. 70 

2. Cap as claimed in claim 1 which is scored along 
lines at spaced intervals about its peripheral wall so as to 
tear along those lines when removed from a bottle, said 
points being visible when said reinforcing ring is in place 
on said cap. 75 
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3. Cap as claimed in claim 2 in which said scored lines 
are in alignment with spaces which separate said retaining 
means into arcuate segments. 

4. Cap as claimed in claim 1 having an external mark 
above said reinforcing ring opposite its integral 60° con- 
nection to said cap. 

5. Cap as claimed in claim 1 comprising a central 
depression in the top thereof which prevents radial ex- 
pansion of the cap during pasteurization and is adapted 
to receive the index finger of a user when the cap is being 
removed. 

6. Cap as claimed in claim 1 in which said reinforcing 
collar comprises a radially projecting protuberance on the 
side opposite its integral 60° connection to said cap. 

7. Cap as claimed in claim 1 which comprises a rough- 
ened portion on the side opposite the 60° integral connec- 
tion of said ring to said cap. 

8. Cap as claimed in claim 1 in which said ring is con- 
nected to said cap by two frangible webs symmetrically 
positioned opposite the 60° integral connection of said 
ring to said cap. 

9. Cap as claimed in claim 1 in which the lower sur- 
face of said ring is provided, near its 60° connection to 
said cap, with a groove adapted to be engaged by a con- 
ventional bottle opener. 

10. Cap as claimed in claim 1 in which said retaining 
means has a scalloped edge and is divided into segments 
by four circumferentially equidistant notches. 

11. Cap as claimed in claim 1 in which said retaining 
means comprises two semi-circular members symmetri- 
cally positioned with respect to a diametral plane per- 
pendicular to the plane of symmetry of the cap and sep- 
arated by short circumferential openings. 

12. Cap as claimed in claim 11 in which said openings 
extend into the peripheral wall of the cap to form weak- 
ened points for initiating tears in said cap when it is 
removed from the bottle. 

13. Cap as claimed in claim 1 in which said retaining 
means comprises one flange extending over a sector of 
about 120° opposite the integral connection of said ring 
to said cap, and two symmetrically positioned flanges 
occupying sectors of about 60° each and spaced about 
60° from each other. 

14. Cap as claimed in claim 1 in which said reinforcing 
ring is thicker on the side opposite its 60° connection 
to the cap and is provided with a boss on its upper part. 

15. Cap as claimed in claim 14 in which said boss 
extends upwardly to the top of the cap proper. 

H. Cap as claimed in claim 15 which comprises a seal 
extending across said boss and the top of said cap. 

17. Cap as claimed in claim 1 in which said sealing 
skirt comprises an inner wall and a thicker outer wall 
radially spaced therefrom. 

18. Cap as claimed in claim 17 in which said outer 
wall is provided with an external rib positioned to seat 
against the inside of a bottle's neck. 

19. Cap as claimed in claim 1 comprising a compressi- 
ble sealing ring between its peripheral wall and said seal- 
ing skirt, said sealing ring being made of a plastisol con- 
taining sufficient plasticizer to bring the melting point 
of the material of which the sealing ring is made below 
that of the material of which the cap proper is made. 

20. Cap as claimed in claim 19 in which said com- 
pressible scaling ring is made of a plastisol based on a 
material selected from the group consisting of polyvinyl 
and polyethylene copolymers. 

21. Cap as claimed in claim 19 in which the surface 
of said cap in contact with said sealing ring is roughened 
to facilitate adhesion of said sealing ring to said cap. 

22. Cap as claimed in claim 2 which is provided with 
a groove in its upper surface. 

23. Cap as claimed in claim 22 in which said groove 
lies in a diametral plane. 

24. Cap as claimed in claim 22 in which said groove 
is in alignment with two scorings in the peripheral wall 
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ABSTRACT: A tamperproof, safety, plastic cap for containers 
comprising an end wall and cylindrical skirt adapted to tightly 
fit onto the neck of a container, and a ring slightly larger than 
the skirt hinged onto said skirt at one point and joined to the 
skirt at a plurality of other points by bridges such that the 
bridges can be ruptured by finger pressure to permit removal 
of the cap by use of the ring. 
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CONTAINER CLOSURE HAVING FRANGIBLE SKIRT 
PORTION 

BACKGROUND OFTHE INVENTION 

This invention relates to container closures and is particu- 
larly . directed to plastic caps for bottles and the like con- 
tainers. 

Bottles having food products offered for sale in supermar- 
kets where the customer is free to handle the goods frequently 
are opened by customers for inspection of the contents of the 
bottle. Bottles so inspected have their vapor seals broken and, 
if not immediately purchased and used by a customer, will 
deteriorate before eventual use. Also, bottles so inspected are 
prone to contamination resulting in the generation of bad will 
towards the processor. 

There is a need, therefore, for a container closure which is 
substantially tamperproof and which will provide indications 
that the closure has been removed and replaced. 

Proprietary medicines and drugs which can be dangerous to 
the health and well-being of children when consumed in large 
quantities, and many hazardous and toxic substances are 
packaged and stored in vials and the like containers which can 
become accessible to children. The containers often can be 
opened by children resulting in injury and death. There is also 
a need, therefore, for a vaportight container closure which 
foils the efforts of a child to remove the cap in order to gain 
access to the container's contents. 

SUMMARY OF THE INVENTION 

I have discovered a novel container closure which has tam- 
perproof and safety characteristics which substantially over- 
come the foregoing shortcomings common to many existing 
container closures. My container closure is a cap made of a 
materia] having properties of resiliency and rigidity compara- 
ble to that of polypropylene and comprises a cylindrical skirt 
having an annular concavity on its inner face adapted to 
receive a convex ridge formed about the neck of a container in 
tight-fitting relation therewith, a circular end wall integrally 
joined to an edge of said skirt defining an annular groove at 
the juncture of the skirt and end wall for receiving the rim of a 
container therein, a ring having an inside diameter greater 
than the outside diameter of the skirt, a plurality of bridges 
formed about the skirt integral with said ring and adapted to 
be ruptured by finger pressure for securing said ring to the 
skirt until broken, and hinge means integrally joining said ring 
to said skirt for pivotal movement of said ring about said skirt 

It is therefore a principal object of the present invention to 
provide a container closure which is simple in construction 
and inexpensive to manufacture which can be readily opened 
by an adult but opened with difficulty by a child. 

It is another object of the present invention to provide a 
container closure adapted for use as a vapor seal and which 
has tamperproof characteristics for warning purchasers that 
the closure has been removed and the container vacuum 
destroyed or the container contents contaminated. 

DESCRIPTION OF THE DRAWINGS 

These and other objects of the invention and the manner in 
which they can be attained will become apparent from the fol- 
lowing detailed description of the drawing, in which: 

FIG. 1 is a perspective view, partly cut away, of the closure 
of the invention; 

FIG. 2 is an enlarged section taken along the. line 2-2 of 
FIG. 1, partly broken away, showing the engagement of clo- 
sure with the neck of a bottle, and the relationship of the ring 
to the closure skirt; and 

FIG. 3 is a plan view of the closure. * 

Like reference characters refer to like parts throughout the 
description of the drawing. 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

The container closure of the present invention shown in 
FIGS. 1—3 comprises a skin designated by the numeral 10 
5 having a concave annular recess 12 defined by thin-walled 
skirt section 14 and a relatively thick portion 16 adapted to 
receive the neck 18 of a bottle or the like container 20 in right- 
fitting engagement. A peripheral shoulder 22 may be formed 
about the exterior of the neck 18 of the bottle 20 to abut the 

10 edge 21 of skirt 10 to obviate the formation of a gap between 
the bottleneck and skirt to preclude a child prying the skirt 
from the bottleneck. Circular end wall 24 is joined to the op- 
posite edge of skirt 10 at 26 and an annular groove 28 formed 
at the bight of the juncture of end wall 24 and skirt 10, 

1 5 together with annular rib 29, are adapted to receive the rim 30 
of bottleneck 18 such that a slight space is defined between 
the cap and the bottle edge for reasons which will become ap- 
parent as the description proceeds. 
. A ring 34 having an inside diameter greater than the outside 

20 diameter of skirt 90 is joined to the exterior of skirt 10 by a 
hinge 36 formed integral with said skirt and ring for pivotal 
movement of the ring about the skirt, as indicated by the 
arrow in FIG. 1. A plurality of bridges 38 formed integral with 

25 skirt 10 and ring 34 equispaced about the closure, as indicated 
most clearly in FIG. 3, are adapted to be easily ruptured by 
finger pressure such that the ring 34 can be readily pivoted 
from its normal, position concentric with skirt 10 to an upright 
position substantially perpendicular to end wall 24 allowing 

30 the consumer to insert a finger in the ring and pull the closure 
from the bottleneck. 

The container closure is formed of a plastic such as 
polypropylene to tolerances which permits the tight applica- 
tion of the closure to the neck of a bottle such that (he skirt 10 

35 makes a tight fir with the neck necessitating the exertion of 
about 16 pounds pressure on ring 34 in a direction substan- 
tially perpendicular to the plane of wall 24 for removal of the 
closure from the bottle. The maximum pressure that can be 
exerted by an average child of five years of age and under is 

40 less than 16 pounds and, thus, the container closure normally 
cannot be opened by a small child. 

The closure can be readily manufactured by injection 
moulding to the tolerance desired. Polypropylene and the like 
plastics are desirable in that the closure has sufficient resilien- 

45 C y and strength for recapping and reuse by the consumer while 
providing adequate rigidity to ensure an effective vapor seal is 
provided and the necessary forces must be applied to remove 
the closure from the bottle. 

In use, food products such as baby foods are placed in steril- 
ized containers at elevated temperatures, closures automati- 
cally applied, and subsequent cooling of the contents of the 
container provides a partial vacuum therein. Skirt 10 and rib 
29 tightly grip the neck of the container with the partial 

55 vacuum in annular groove 28 assisting the formation of a 
vapor seal. When it is desired to open the container, bridges 
38 are ruptured by an upward pressure on ring 34 such that 
the ring will pivot about axis 36 to a position substantially per- 
pendicular to the plane of end wall 24. An upward pressure on 

60 ring 34 in a direction away from bottle 20 results in the closure 
being pried loose from the bottleneck. 

The present invention provides a number of important ad- 
vantages. The closure is substantially pilferproof and warns 
potential purchasers and consumers that the container has 

65 been opened. The closure also permits the safe storage of 
proprietary medicines, drugs and other hazardous substances. 

What I claim as new and desire to protect by Letters Patent 
of the United States is: 
1. A container closure formed of a material having proper- 

70 ties of resiliency and rigidity comparable to that of 
polypropylene and which comprises a cylindrical skirt having 
an annular concavity on its inner face adapted to receive a 
convex ridge formed about the neck of a container in tight- 
fitting abutting relation therewith, a circular end wall in- 

75 tegrally joined to an edge of said skirt defining an annular 
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groove at the juncture of the skirt and end wall for receiving other of the container neck and skirt inner surface for tight- 

the rim of a container therein whereby an annular closed fitting interlocking engagement of the bead in the groove, a 

space is defined between the container rim and closure, a ring ring formed concentric with and about said skirt having at 

having an inside diameter greater than the outside diameter of least one frangible bridge interconnecting said ring to said 

the skirt, a plurality of bridges formed about the skirt integral 5 skirt, and a hinge joining said ring to said skirt permitting 

with said ring and adapted to be ruptured by finger pressure pivotal movement of the ring about the skirt upon rupture of 

for securing said ring to the skirt until broken, and hinge said frangible bridge, whereby said closure can be removed 

means integrally joining said ring to said skirt for pivotal from the container by a pull of predetermined force on the 

movement of said ring about said skirt. said ring. 

2. In a container closure as claimed in claim 1 , a peripheral 10 5. In a container closure as claimed in claim 4, a peripheral 
shoulder formed about the container neck adjacent the edge shoulder formed about the container neck adjacent the edge 
of the skirt for preventing forcible removal of the closure. of the skirt for preventing forcible removal of the closure. 

3. In a container closure as claimed in claim 1, an annular 6. In a container closure as claimed in claim 4, an annular 
ridge formed adjacent the annular groove at the juncture of ridge formed adjacent the annular groove at the juncture of 
the skirt and end wall for abutment with the inner surface of 15 the flk »rt and end wall for abutment with the inner surface of 
the rim of a container. the rim of the container. 

4. A closure of a material having properties of resilience and 7 - A container closure as claimed in claim 4, in which the 
rigidity comparable to that of polypropylene for a container container rim defines with the annular groove by abutment 
opening comprising: a skirt and an end wall formed integral therewith the annular space which, under a partial vacuum 
with said skirt adapted to receive the container neck therein in 20 therein, enhances the formation of a vapor seal between the 
tight-fitting abutting relation, an annular groove formed in closure and container opening. 

proximity to the juncture of the skirt and end wall for receiv- ?• A container closure as claimed in claim 7, in which said 

ing the container rim therein whereby an annular closed space skirt 8 ri ps the container neck sufficiently tightly to require 

is defined between the container rim and closure, an external about a 16-pound pull on the ring to pry the closure loose 

bead formed on one of said container neck and the inner sur- 25 from * c container, 
face of the skirt and a mating annular groove formed on the 
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This invention relates to closures for containers ; 
these closures being particularly adapted for use 
with flexible walled containers having lips which 
: are slightly flared and usually provided with, a 

6 curled or rounded edge. My closures comprise 
a cover, part or cap, having a top which may be 
paneled and a depending peripheral flange or 
skirt which is advantageously slit to form a plu- 

. ' rality of resilient tongues curled at their ends, 

w and a cooperating ring adapted to fit snugly 
over said depending skirt and to compress said 
skirt tightly against the neck wall of the con- 
tainer to form a f rictional contact therewith. 
The ring advantageously has a skirt portion and 

15 a curled portion, the skirt serving to space said 
curled portion from the curls of said tongues 
and the curled portion cooperating with said 
curls to provide a convenient means for separat- 
ing said closure from said container; all as more 

w fully hereinafter set forth and as claimed. 

While innumerable closures have been sug- 
gested in the prior art for use with glass and 
other substantially non-flexible containers, the 
number which have been developed for use with 

26 metal and other flexible walled containers is 
much smaller. The recent development of con- 
tainers made from artificial plastics, all of which 
possess considerable flexibility, has greatly in- 
creased the demand for the latter type of clo- 

30 sure. Closures of the so-called friction type* 
that is, closures which rely substantially upon 
friction for retention, are particularly adapted 
for use with flexible walled containers but~ very 
few of these friction type, closures are available. . 

35 The requisites of a satisfactory closure include 
ease of application, ease of removal, the produc- 
tion of a tight seal, which is usually required to 
be hermetic, and fool -proof ness. It is also de- . 
sirable that the closures be capable of removal 

40 without damaging them in order that they may 
be employed thereafter as temporary closures. . 
By far the most of the closures which have been 
proposed heretofore' have been lacking in one 
; or more of these particulars. To my knowledge 

46 none of the friction type closures which have 
been proposed possess all of these characteristics/ 
I have developed a closure of the friction type, 
which is particularly applicable to containers 

v having resilient neck walls and lips, which is 

fiO readily applied and removed without damage, 
which is capable of producing a hermetic seal 
ana. which is. substantially proof against acd- 
. dental removal. • This closure is made in. two 
* parts7>The cover or cap can be made with a " 

w flat top Mf desired but if the container is pro- 
vided with a rounded lip I prefer to provide a 
paneled or dished top having a peripheral recess 
for reception of said rounded lip. The cap Is 
pr vided with a depending skirt or flange which 

60 is usually slit in such manner as to provide a 



plurality of depending resilient tongues which 
normally embrace the neck of the container 
closely. The ends of these resilient tongues are 
curled or rolled over. The cap may be made 
slightly smaller than the top of the container 
so that, when applied, it slightly compresses the 
container lip and neck walls. 

The second part of my closure consists of a 
ring which is adapted to fit over the resilient w 
.tongues of the cap compressing them tightly 
against the neck of the container. The ring is 
provided with a depending skirt, which is adapt- 
ed to seat against the curls of the cover and with 
an upper curled or rolled edge, the skirt portion 25 
serving to space the rolled edge of the ring from 
the curls of the cover. This spacing provides 
sufficient room for the insertion of a coin or 
other implement between the rolled edge of the 
ring and the curls of the cover. And when the go 
ring is thus pried away from its seat or removed 
from the cover, the depending tongues of the 
cover are released and the cover becomes easily 
removable. The closure can then be removed 
without damage. It forms a highly satisfactory 
temporary closure either with or without the use 83 
of the ring. If both cover and ring are employed, 
a tight friction closure results whereas, if the 
ring is discarded, the cover acts as a slip cover. 
The lip and neck walls of my container can be 
made straight if desired but it is advantageous w 
to slightly flare or taper this portion of the con- 
tainer in order to provide additional friction 
tending to prevent accidental removal of the 
closure. When the neck and/pr lip portion- of « 
the container is flared, these parts are com- 
pressed to some extent upon application of the 
closure. It is thus evident that my closure is 
particularly applicable 'to containers having re- 
silient neck and lip walls since the resiliency of 49 
these parts is an important factor in retaining 
the closure on the container. When the con- 
tainers are provided with flared necks ac£d lips 
it is therefore advantageous that these parts be 
resilient. '■ ' • 'i& 

My closure is retained in position essentially 
by means of the high friction between closure 
and container. The major part of this friction 
arises from the close contact between the skirt 
of the cover and the neck wall of the container, SO 
this being increased by any flaring of the neck 
wall. An appreciable amount of friction also . 
occurs between the rounded lip of the container 
and the cover recess into which it fits. On ac- 
count of these. f rictional contacts it is extremely 55 
difficult to remove my. closure without initially : 
releasing or removing the ring. And the ring 
is protected from accidental displacement by 
the curls on the depending tongues f the coyer. 
My closure can be f m ade sufficiently tight even ^ 
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to retain ofl or ther penetrating fluids and Is 
capable of holding a vacuum. 

While the cover and ring of my closures can 
be applied separately, I have found it advan* 

9 tageous to apply the closure with the ring in its 
seated position. The containers are thus closed 
and sealed in one operation. The Up and neck 
walls of the container are compressed to some 
extent during application of the. closure and the 

10 closure expands slightly. Since these parts are 
resilient they tend to return to their original 
shape after being applied. In the modification 
wherein the cap is provided with a recessed top 
the recess tends to force the container Hp back 

10 Into its normal position upon seating of the 
closure. 

My invention can be explained with greater 
accuracy by reference to the accompanying draw- 
ing which illustrates several embodiments of my 
SO invention. In this showing: 

Fig. 1 is an elevation of a container showing 
the cap and ring parts of the closure removed, 

Pig. 2 is a similar view of the same container 
with closure applied, 
85 Pig. 3 is an enlarged vertical section through 
the neck and lip of a container showing a clo- 
.. sure applied thereto. 

Pig. 4 is a simUar sectional view of a modifi- 
cation showing my closure applied to a container 
80 having a straight neck and.lip, 

• Pig. 5 is a plan view of a sheet of metal show- 
ing the results of the first punching operation 
employed in the making of my closures, 
Pig. 6 is an elevation, partly in section, of the 
35 closure blanks after being cut out and drawn in 
the second operation employed in making my 
closures. 

Pig. 7 is an enlarged view In vertical section 
of the edge of the closure blank showing how the 

40 blank is cut to separate the ring from the cap 
in the next step of making my closures, while 
Pig. 8 shows a modified form of slit cap which 
can be employed in my invention. 
In the various figures like elements are rep* 

45 resented by like reference numerals. The con- 
tainer to which my closures are applied is shown 
generally at I. This is usually provided with a 
slightly flared neck portion 2 above a bead 3, the 
circumference of the neck just above the bead 

50 being slightly smaller than that at the mouth 
of the container, as shown in Pig. 1. The bead 
8 may be omitted, if desired, as shown in Pig. 3 
and the neck portion can be made straight as 
shown in Fig. 4. - This neck portion, when flared, 

55 should be made of resilient material such as 
metal or one of the artificial plastics, such as 
phenol-formaldehyde or' aurea-formaldehyde 
plastic, for example. If made of metal the Up 
edge of the container is advantageously curled as 

Q0 shown at 10 In Pigs. 3 and 4. 

The closure is made in two parts, a cover or 
cap shown generally at 4 and a ring, shown 
generally at 5. The cover is provided with a de- 
pending skirt 6 in which slits 1 are usually formed 

65 leaving depending tongues 8. The latter are 
rolled or curled at their ends, forming curls 9. 
If desired the tongues 8 may be partly rolled or 
.bent at their lateral edges, as shown at 16 in 
Pig. 8. These curls 16 may be turned either in- 

70 wardly.or outwardly. The cover may have a flat 
top or it may be provided with a depressed panel 
portion as shown at I I leaving a peripheral in- 
ner recess .12 for reception of the bead 10. The 
bead 10 should fit the* recess II closely making a 
70 tight joint at this point. If desired this joint 
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may be provided with a rubber or other packing 
element IS, as shown In Pig. 3. For example, a 
t^in coating of a rubber cement may be applied 
to the recess 12 which, after drying, forms a 
highly satisfactory packing gland capable of pro- 0 
ducing a hermetic seal. The cover Is generally 
made of the same general contour as the top por- 
tion of the container over which it fits. This pro- 
vides a snug fit between cover and container over 
their entire area of contact. 20 

The ring 6 is provided with a depending skirt 
14 and its upper edge is rolled over at 15. Its 
inner diameter may be made slightly-smaller than 
the outside diameter of the cap in order that the 
ring may tend to compress the' resilient tongues ic 
of the cap. In other embodiments, however, these 
diameters may be made substantially equal The 
skirt 14 of the ring serves to space the rolled 
edge 1 5 from the curls 9 and a coin may be in* 
sorted in this space in order to pry the ring up- SO 
wardly or to remove it, thereby releasing the 
tongues 7 and making the cap easily removable. . 
When the lateral, partially rolled edges 16 of the 
tongues 8 are turned inwardly, as shown in Kg. 8, 
they tend to key into the surface of the con- 25 
tainer thus locking the closure tightly on the 
container until released by sliding the ring up- 
wardly above the curled edges of the tongues. 

When a container with a straight neck wall is 
employed, as shown in Pig. 4, it is not necessary SO 
that the container be made of resilient material. 
Glass can be used, for example. When the wall 
of this container is of sufficient thickness its lip 
may be rounded to fit the recess 12, the curl 10 
being omitted. It is also possible to omit the slits 35 
in the skirt of the cover which is used in this 
modification. The closure can be forced on over 
the container mouth owing to its own elasticity. 
In this case however It Is desirable to provide an 
additional means for locking the closure In posi- 40! 
tion and insuring against its accidental removal. 
Such an additional means is shown in Fig.. 4. 
In this modification a recess 11 is provided in the 
container wall in position to receive the curls 9 
of the cap. In this modification the curls 9 are 45 
shaped in such manner as to fit Into the recess 
17, as shown in Pig. 4. When the ring is applied 
the curls lock Into the recess and effectually 
prevent accidental removal of the closure. 

Pigs. 5, 6 and 7 illustrate an advantageous 50 
method of making my closures from a sheet of 
metal. In this method the caps and rings are 
cut out and shaped In one piece. In the first 
operation a circle of triangular cut-outs 18 is 
made, as shown in Pig.. 5 usually by means of a 55 
punching operation. If desired several of these 
circles of cut-outs may be punched at the same 
time. The next step is a drawing or stamping 
operation in which the closure blanks are cut 
out, along the dotted lines 19 shown in Pig. 5, 50 
and simultaneously the closure blanks are drawn 
into the form shown in Pig. 6. The metal which 
eventually forms the ring is that just below the 
cut-outs. It will be noted that, owing to the 
drawing operation, the cut-outs are reduced in 65 
width forming slits. It will be noted also that, 
during the drawing operation, the lower edge of 
the blank is rolled over, thereby forming the 
rolled edge 15 of the ring and that the section of 
the blank wail below the cut-outs is expanded 70 
in size, as shown at 20 in Fig. 6, thus forming the 
skirt 14 of the ring. In the next step the ring Is 
cut from the cap. This cutting operation can 
take place along the line B— B' or A— A' or along 
. any angle between these two fines. The cutting T* 
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takes place at a point on a line with the lover 
edges of the cut-outs hence the cutting operation 
changes the cut-outs Into the slits in the skirt of 
the cap. In the final step of my process the lower 

5 edges of the tongues 8 are rolled to form the 
curls 9 and the closure is completed. Cutting 
and rolling may be accomplished advantageously 
during the same stamping, spinning, or die farm- 
ing operation. When made in this manner my 

10 closures are accurately dimensioned and exactly 
reproducible. The process is very simple and in- 
expensive. 

While I have described what . I consider to be 
the best embodiments of my closure and process 

M of making the same it is obvious that several 
modifications can be made without departing 
from the scope of the present invention. It is 
possible, for example, to vary the process outlined 
above to a considerable extent. Thus In the 

*° first step the cut-outs may be formed and the 
blanks cut along the dotted lines 19 simultane- 
ously. The tops of the blanks may be first 
stamped fiat and later embossed to form the 
Inner recess 12. It is also possible to cut the 

*° ring from the cap before the rolled edge 15 is 
farmed. However, the steps which have been 
outlined previously are believed to represent the 
best and cheapest method of forming my closures. 
The skirt of my cap can be varied in length 

50 depending upon the amount of friction desired. 
The dimensions of the ring may also be varied 
considerably. The recess IT for receiving the 
curls 9 may be provided, as an added element 
to prevent accidental removal of the closure, even 

*• when the neck and lip walls of the container are 
flared. Other modifications which fall within 
the scope of the following claims will be imme- 
diately evident to those skilled in the art 
What I claim is: 

40 1. In combination, a container having resilient 
Up and neck walls and a resilient, friction-type 
. closure having a depending peripheral flange 
with a curled margin adapted to fit tightly over 
said neck wall and to conform thereto, and a 

4f tightly fitting ring adapted to fit over said closure 
and to compress said depending flange tightly 
against said neck wan to make a friction-type 
seal therewith, said ring having a curled portion 
. spaced from the curl of said depending flange, 

10 when said ring is In its seated position, a suffi- 
cient distance to permit entry of an implement 
therebetween, thereby permitting removal of said 
' closure without destruction of said ring. 

2. Hie combination of claim 1 wherein the 
it inner diameter of said closure and the outer 

diameter of said ring are so related that the 
lip and neck walls of the container are com- 
pressed and the closure is expanded slightly upon 
. application of said closure, the said hp and neck 
40 walls, the said closure and the said ring being 
sufficiently resilient to permit application, of the 
closure on the container while the ring Is in Its 
seated position on said closure. , A 

3. The Combination of claim 1 wherein said * 
69 depending flange terminates in a plurality of 

tongues rolled at their ends and wherein said 
ring is adapted to seat over said tongues, 

4. The combination of claim 1 wherein said 
depending flange terminates in a plurality of 

TO tongues rolled at their ends and partially rolled 
at their edges and said ring Is adapted to qeat 
over said tongues. 

5. The combination of claim 1 wherein said 
ring is provided with a depending sktrt for 



rating its rolled edge from the rolled edg of the 
depending flange of said cover. 

6. In combinatl n. a container having slightly 
flared resilient lip and neck walls and a resilient, 
friction-type closure having a depending pe- 5 
rlpheral flange terminating in a plurality of de- 
pending tongues with rolled ends adapted to fit 
tightly over said lip and neck walls and to con- 
form thereto, and a ring adapted to fit over said 
depending tongues and to compress said tongues 10 
tightly against said neck wall, said ring having 

a rolled edge spaced from the rolled ends of said 
tongues, when In its seated position, a distance 
sufficient to permit entry of a coin for displace- 
ment of said ring from its seated position there- 15 
by releasing the pressure on; said tongues and 
permitting removal of said closure without de- 
struction of said ring. 

7. In combination, a container having resilient 

Up and neck wails with a recess in its neck wall, 80 
and a resilient, friction-type closure having a 
depending peripheral flange terminating in a 
plurality of depending tongues with rolled ends 
and adapted to fit tightly over said lip and neck 
walls, and a ring adapted to fit snugly over said 25 
: depending tongues and to seat said rolled ends 
in said recess, said ring being provided with a 
rolled edge cooperating with the rolled ends of 
said tongues to provide means for removing said 
closure from said container without destruction 30 
of said ring. \. . . 

8. The combination of claim 7 wherein said 
ring is provided with a skirt portion adapted to 
space its rolled edge from the rolled ends of said 
tongues. 15 

9. The combination of a. container, having a 
substantially straight, neck wail and a rounded 
lip, with a friction-type closure of resilient mate- 
rial provided with an Inner recess adapted to 
receive said curled Hp, said closure comprising a 40 
depending skirt portion having a marginal curl, 
and a ring with a curled portion adapted to seat 
over said depending skirt thereby compressing 
said skirt against the neck wall of the container, 
the curl of said skirt and the curled portion of 45 
said ring being spaced sufficiently to provide 
room for the Insertion of an instrument for un- 
seating said ring. 

10. The combination of claim 0 wherein said 
container Is of metal and said rounded hp Is §0 
curled. 

11. The combination of claim 1 wherein said 
depending flange terminates in a plurality of 
tongues rolled at their ends and partially rolled 
Inwardly at their edges and said ring is adapted 55 
to seat over the edges of said tongues thereby 
keying, said edges Into the wall of said container. 

13. In combination, a container having slight- 
ly-flared resilient lip and neck walls and a resil- 
ient, friction-type closure having a depending pe- 40 
rlpheral flange , with a curled margin adapted to . 
fit tightly over said neck wan and to conform 
thereto, and a ring provided with a curl adapted . 
to fit over said depending peripheral flange and 
to compress said flange tightly against said neck 55 
wall; the curl of .said peripheral flange and the 
curl of said ring being spaced apart In the seated 
position of said ring a sufficient distance to per- . 
ml t entry of a coin for displacement of said ring 
from its seat thereby permitting removal of said TO 
without destruction of said ring. 
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